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PUBLIC NOTICES 


PUBLIC NOTICES 





he Director - General, 
India Store Department. Baet 
No. 15. Belvedere-rosd, Lambeth, 8.E. 1. 
REQUIRES 
STEEL TYRES FOR LOCOMOTIVE ENGINES 
Hy TENDERS. 
Tenders due 2 p.m. on the 26th June, 1923. 
fender forme obtainable from the abov ve. 


of Kingston-upon- 
THAMES. 
TECHNICAL INSTITUTE. 

WANTED for the Evening Classes commencing the 
ist week in oe ober, an INSTRU CTOR or 
INSTRUCTORS in ELECTRICAL ENGINEERING 
a ELECTRICAL INSTALLATION, four nights per 


Applicstions for one, two, three or four evenings per 
week will be idered 
Salary at the rate of 9s. per hour for the first two 
pours snd at the rate of 4s. 6d. per hour for any 
exceeding two hours per evening, together with 
travelling expenses 
Application forms may be obtained from the under- 


denet H. T. ROBERTS, B.A 
Education ou Secretary. 


2670 





—_— 
orough 





G of a small number of 
jin. diameter BORE-HOLES and GROUTING the 
ame with Cement Grout under pressure. on the site 
of the proposed new reservoir at Frankley. near Bir- 
mingham 

Specification and form of rates may be obtained at 
the Secretary's Office, Water Department, Council 
House, Birmingham. upon pa: 
which amount will be refa 
fide Tender. Any further information that may be 
required with regard to details, &c,, may be obtained 


2685 Bos: tate 
ity of Birmin - Saal Water 
a 
The Water Committee of the Corporation of the City 
of Birmingham is prepared to receive TENDERS from 
t firme for. the SINKIN 


from the Chief Engineer of the Water Department at 
bis office. Springfield House, Ludiow. 
Sealed Tenders, On the form provided for the pur- 


mse, addressed to the Secret 
(eanei! House, Birmingham, and endorsed ‘ 
- Reservoir, Contract No. 7," should be delivered 

+ the Secretary’s office on or before Noon on Monday, 
25th June. 1023. 

The Water Committee does not bind itself to accept 
the lowest or any Tender. 

J. H. BROADLEY. 
Secretary. 
Water Department. 
Council House, Birmingham, 
seth May. asss. 


(ity and County of. Kinmiow 


UPON-HULL 


2656 


WATERWORKS 
DUNSWELL PUMPING STATION. 
CONTRACT NO. 3. 

The Water and Gas Committee of the Corporation of 
Kingston-upon-Hull invite TENDERS | for the OON- 
STRUCTION of the UNI . ae 

required at the new pumping station at Dunswell, 
the East Riding of Yorkshire 

The works consist of a Well and 17 Shafte sunk 
through drift into the chalk, 4600ft. of Adits driven 
horizontally im the chalk at a depth of 96ft. below 
@D.,. and 8 Bores sunk to a depth of from 500ft. to 
jeoott. The quantity of water to be raised from the 
workings during construction will probably exceed 
15 million gallons a day. 

rawings may be inspected and specifications. 
schedule ot quantities and form of Tender obtained on 
aplication to the undersi A deposit of a 4 
Pounds in Bank of England or Treasury notes 
required and will be returned on receipt of a bona ‘ade 


Tender 

Tenders, endorsed “‘ Dunswell Works,”’ are to be 
addressed to the Chairman of the Water and Gas Com. 
mittee and delivered at the Town Clerk's office not 
later than Wednesday, 11th July, 1923. 


By Order, 
CHARLES B. NEWTON, 
Engineer. 
Guildhall, Hall. 
7th June, 1923. 2616 





(ity of Oxford. 


RECONSTRUCTION OF SEACOURT BRIDGE. 
Oxford Corporation invite TENDERS for the RE- 
CONSTRUCTION -of SEACOURT BRIDGE. The 
Work consists of a Pile Foundation and Concrete 


tructure. 
Plans may be seen at my office, and specification, 
quantities and forms of a will be supplied to 
responsible contractors pt of a deposit of 
& 5s. The deposit will be returnable on receipt of a 
~ fide Tender. 
Sealed Tenders. addressed to to me and marked “* Sea- 
court Bridge.” should be delivered by 10 a.m. on 
Saturday, July 7th, 1923 
The lowest or any Tender will not necessarily be 


acvepted 
J. E, WILKES, 
City Engineer. 
City Engineer’s Office, 
Town Hall. Oxford, 





20th May. 1923. 2607 
and Great Indian Peninsula 
Bd COMPANY. 


to receive TERA for 
STORES, namely :-— 


Fee for 
Specification. 


rs are prepared 
the 3 PPLY oo the following 


LAMINATED SPRINGS 
CRANK Ane (Machined) for LOGO- 
TIVE ENGINES 
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DRAWN 


&e 

7. PLATE GLASS. &¢ 

8. MILD STEEL COTTERS . 

Spec of Tender may be obtained 
At this office on payment of the fee for the specification, 
which payment will not be — me 

The fee should ny lication by post. 
Cheques and postal orders should be e crossed and made 
payable to the Great Indian Peninsula Railway 


Company. 
ders must be oy pe in separate envelopes. 
sealed and addressed undersigned, marked 
‘ Tender for Laminated , uk " or as the case may 
be, net later than Eleven o’cleck a.m. on Tuesday, the 
19th Yt 1923 
renters de not bind themselves to accept the 


lowest or any Ten 
R. H. WarngEe. 





2a 





Secretary. 
Company's Offices, 
48, Copthall-avenne. F.C. 2 
London, 6th June, 1923, 2698 
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PRINCIPAL CONTENTS OF THIS _ ISSUE. 





The Mining Exhibition at Islington. 








Electrolytic Chlorine and its Future. 





Einstein's Law of Gravitation. 





Institution of Electrical Engineers :— 





An Oil Fuel Burning System. 





A Diesel-Electric Pumping Plant. 


Theory and Practice 
VI). 


Meeting. 














PUBLIC NOTICES 


Parish of Lambeth. 


nese OF GUARDIANS. 
of the Poor of the Parish of Lambeth 





The Guardians 
hereby invite TENDERS for the PROVISION and 
INSTAL LATION of ELECTRIC LIGHT WIRING 

and FITTINGS at the LAMBETH HOSPITAL, Brook- 


Sees Kenaington, 8.E. 
Printed forms of Tender (which alone will be 
received). with conditions annexed, together with 


specification, may be obtained at this office on any day 
(except Saturday) between the hours of Ten and Five, 
upon payment of £2 in respect thereof, which will be 
returned to each person sending in a bona fide Tender. 
The drawings may be inspected at this office, and 
copies thereof may be obtained upon payment of the 
sum of is. 

The Tenders, which must be sealed and superscribed 
in accordance with the instructions set forth on the 
form of Tender, must be sent to the undersigned or 
placed in the box provided for their reception in the 
office of the Clerk to the Guardians by the tenderers 
er their representatives. should they so desire, on or 
before Tuesday, the 19th instant, and will be opened 
in the Board Room at 11 a.m. on the following day, 
when all persons tendering or their authorised agents 
should be in attendance. 

Guardians ae not pledge themselves to accept 
the lowest or any Tender. 
By Order. 

JAMES L. 


Guardians’ Board Room and 0 
Brook-street, Kennington-road, S "E. 11, 
6th June, 1923. 


GOLDSPINK. 
k to the Guardians. 


2691 


Metropo litan Water Board 
~~ AND SECONDARY FIL TERS, 
&c., WALTON-ON-THAMES 
The Metropolitan ae. Board invite TENDERS 
for the CONSTRUC ‘TION of 18 REINFORCED CON- 
CRETE PRIMARY RAPID FILTERS, each about 
26ft. by 16ft. Gin., COVERED WASH-WATER 
TANK, COMPRESSOR and PUMP-HOUSE and 
STORES, 6 CONCRETE SECONDARY FILTERS, 
each about 220ft by 170ft.. CLEAR WATER SUC. 
TANK, 58ft. by S52ft.. 4 SEDIMENTATION 
TAN and MUD BAYS. 2 CHLORINATING 
CHAMBERS and GAUGE-HOUSES ; also the LAY- 
JTLET MAINS and DRAINS, 
of ROADS and PATHS, 
together with AUXILIARY WORKS in connection 


th. 
. conditions of contract and specification 
inspected without payment of fee at the 
offices of the Board, Chief Engineer's Department 
(Room 201), on and after 1ith June, 1923. 
Forms Tender, conditions of contract. specifica- 
tion and bills of quantities, together with drawings 
and a spare copy of the bills of quantities, may_be 
obtained on and after 18th June, 1923, from Mr. 
Henry E. Stilgoe, M. Inst. C.E., the Chief Engineer, 
on production of an official receipt for the sum of £20, 
which sum must be deposited with the Accountant 
to the Board, and will be returned on receipt of a bona 
fi Tender, accompanied by all the above-named 
te and drawings (with the exception of the 
of the bills of quantities, which may be 
ined by the ). Such payments and appli- 
cations must be made between the hours of 10 a.m. 
and ——. om (Saturdays. 10 a.m. and 12 noon). 
it be made payable to the ‘* Metropolitan 
Water Board’ ** and not to individuals. 
Tenders, enclosed in preseted envelopes, addressed to 
ak Clerk of the Board. Metxenel¥an Water Board, 





Rosebery-ayenue, London, E.C. 1,"" and endorsed 
eather t ‘or Walton Filters.” ae. be delivered at 
the offices er the Board net later than Monday, 9th 


July, 1923. 
The Board do not bind themselves to accept the 
lowest or any Tender. 
STRINGER, 


G. F. 
Clerk of the Board, 
Offices of the Board, 
= River Head, 
y-avenue, EC. 1, 


3, Roseber 
"Sen May, 1923 2672 








PUBLIC NOTICES 


Northern 


(TRELAND). 
=... 2 a CONTRACTORS 
The I prepared to receive TENDERS for 
REC ONSTRUCTION of BRIDGE No. 97. ween 
Drogheda and Dunleer. 

The drawing and ification may be i at 
the Engineer's Offices, Dublin and Belfast, and copies 
of same, together with bill of quantities and forms — 
Tender, may be obtained from the undersigned, 
payment of Two Guineas, which will “be refunded os 
receipt of a bona fide Tender accompanied by the 
drawing. 

Tenders, made out on the forms supplied by the 
Company, Should be delivered under sealed cover, 
endorsed “‘ Tender for Bridgework,”’ not later than 
10 a.m. on Monday, 25th June. 

The Directors do not bind themselves to accept the 


lowest or any Tender. 
J. B. STEPHENS, 
Secret 


Amiens-street Station, Dublin, 
5th June, 1923. 





Railway 


ata 





ary. 
2690 





State Electricity Commission 


OF VICTORIA. 
TENDERS FOR PLANT. 
TENDERS are hereby INVITED for the SUPPLY, 
DELIVERY, te. of the following for the Morwell 
wer Scheme. 


Copies of Tender form and specification will be 
available upon application to 
Agent-General for Victoria, 
Melbourne- place, seen. s 
SPECIFICATION pe. =r. = ALUMINIUM STERL. 
CORED CABLE, in. 
Cuancr.—£2 for ine “iret “Three copies of Tender 
form, conditions of contract, 6 fication completer 
charges be - be returned on receipt Pry a Nene 
lourth copy and. any further copies 
will be = for the sum of 10s. each. 
PrReviimary Depostr.—A preliminary deposit of 
£100 is to be lodged with the Tender. 
The inspected at the above- 


The Commission fons not bind itself to accept the 

lowest or any 

Tenders, on A form, properly endorsed and 

addressed, must be delivered to the undersigned in 
ldelbourne not later than 5 P.m., Sist August, 1923. 

R. LIDDELOW, oe 
State Electricity Commission of Victoria. 
Melbourne, Victoria, Australia. 2572 





SITUATIONS OPEN 


JANTED., for London Area, YOUNG ENGINEER 
as TRAVELLER by firm specialising in Steam 





Engines. Boilers, Gas Engines, &c, tate age par- 
ticulars of training, and ey salary required — 
Address, 2700, The Engineer Office. 2700 a 





JANTED, ASSISTANT, Qualified to Survey Lasts 
Establishment Lay-out Dimension 
Estimate Capital Cost of Installing and Openting 
Expenses of Heating Plant for Building and Process 
Heating on low-pressure feed vacuum return 
system. Experience, qualifications. and wage expected. 
Address, “‘ HEATING,”” Wm, Porteous and Co., 
Advertising Agents, Glasgow. P7574 a 





War for Calcutta, a Good All-round MECH- 
ANICAL ENGINEER. with practical experience 
Pumping Enginves. Must be well 





educated. Age ees to exceed 30, unmarried; 5-year 
t.—Reply in writing to Messrs. ALEX. 
LAWRIE and ©CO., 14, St. Mary Axe, E.C.3. 2692 a 
ANTED. SHORTHAND-TYPIST, Thoroughly 
efficient in German and English and sound know- 
ledge of ing; engineering or ine tool 
exper! an vantage. enclosing 


State salary, 
copies Of refetentes, and when at liberty. ar: a 
2004, The Engineer Office. 2694 








NOTICE. 


fg = oo; 


The mictpallty” ‘tavite a APPLICA TIONS for a 
VACANT" POST of ASSISTANT ENGINEER of 
DS SECTION. 


ag \- 
Applications must reach the Municipality by the 
26th June, 1923, and must be sent in a os enve- 
he outer one a to the “ Director- 
Alexandria Municipality, Alexandria, 
* and the inner one inscribed “* Apptination for 
ot Assistant Engineer, Chief of Roads 


The appointment is guaranteed for 4 years, with the 
option for the Municipality of renewal for further 
periods of 2 years at a time. 

salary is fixed at £8600 per annum, with 

per annum every two years in case 
. up to a maximum of ££780 
Minimum age 
Applicants must attach to their applications : 
(a) Birth ee or —s document in lieu ot it; 
(B) Certificate of good conduct ; 
(c) Diploma of Civil _~-is of a recognised 


ec! . 

(p>) Certificates or other documents testifying that 
they have regularly attended the course of the school 
of which they possess the diploma, and that they 
have had « practical ex as engineer for at 
least 3 years. 

Candidates must be aetelis in urban road con- 
oe upkeep and be well posted in up-to-date 


“2 knowledge of aX} or French is indispensable; 
) BH. HOPKINSON, 


Director-General. 

Alexandria, the = March, 1923. 

P.8.— According the regulations in force for 
appointments on the municipal staff the candidate 
chosen will not be definitely appointed until he is 
examined by the Medical Commission and found in 
good health with s normal eyesight. 

from must enclose a medical 





SITUATIONS OPEN (continued): 


VACANCY OCCURS for an ELECTRICAL ENGI. 

NEER on the staff of « firm of Export Merchants 
in London. Membership of 1.E.E. desirable and five 
years’ previous experience in export purchasing 
essential. Applicants should state salary ex 
and should apply with copies of testimonials to Box 
E.E. . c/o rae s Advertising Agency. 121, 
Cannon-street, E.C A 








= ENGINEER ay to Take ot 
team Turbine Department of Leading Firm. 

Must i first-class eo eo in latest development 
of Steam Turbine Design and be 
control over the Steam Turbine Section of 
Company's business and preferably have held a similar 
position with a recognised firm of steam turbine 
builders. Applications from r—-¥ -y and experienced 
men only will be considered, and the firm is prepared 
to pay a salary commensurate with the ausli@estions 
desired. Strict confidence will be observed with all 
applications submitted, which must state age, details 
of experience and qualifications, and salary expected. 
Address in the fret instance, 2618, The Engineer Office. 





2 ol where oP _ 2618 A 
NGINEER, with Good Technical Training and 
4 works experience, REQUIRED for Experimental 


Work on Aero-engines Must be willing to fly as 
observer. erence will be given to an ex-Service 
man.—Write, stating age, training, experience, and 
salary required, to Box 313, c/o Potter's, Imperial 
House, Kingsway, W.C. 2. 2673 a 





NGINEERING COST ACCOUNTANT, Having 
knowledge of up-to-date factory methods, the 
production = valuable statistics, and of reorganising 


and installing efficient costing system.—Address 
stating age, experience, and salary required, 2657. The 
Engineer Office. 2657 a 





ETALLURGIST.—CHIEF ASSISTANT WAnTaD 
Thorough training 


for Engineering Works 
—— and Metallurgy essential, with practical 


perience of Iron and an ag Foundry Practice.— 
Give full particulars and salary 
required, to ALFRED THBEET. ta. Edgwick 
Works, Foleshill, Coventry. 2687 a 


“THE ENGINEER” 








WANTED. 





W4st=p. COPIES of “‘ THE ENGINEER " Dated 
January 30th, 1 ; 
May 18th, 1920 ; 
May 25th, 1920 ; 
July 20th, 1920 ; 
. November 2nd, 1920. 
Write t to ) Poo, The Engineer Office. 





SITUATIONS OPEN (centénued) 
Page 2. 





SITUATIONS WANTED, Page 2. 
PARTNERSHIPS, Page 2%. 
PATENTS, Page 3. 
MACHINERY, &c.. WANTED, Page 2. 
FOR SALE, Page 4. 
AUCTIONS, Pages 3 and 95. 


PREMISES TO LET OR WANTED 
Page 3. 


WORK WANTED, Page 4. 
AGENCIES, Page 2. 
MISCELLANEOUS, Page 2. 





For Advertisement Rates See 
Page 609, Col. 1. 


NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page 95. 
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THE ENGINEER 
<= ————————— 











JUNE 8, 1998 











SITUATIONS OPEN (continued) 


EQUIRED by an Engineering Company in pune! 
thoroughly capable MEC caus and 
TRICAL oe having 

Traction Work. Must business Seattecs. 
tions, be willing to — My . Betetecd 





good address, age uired 
to be stated by applican with ful Faetails of 


past experience, to Box R. C. 1, Dawacn's 
Advertising Service, 121, Cannon- - 4 
2702 a 
wiiuaiified to. bold.-¢ REQUIRED ; 

a to ‘Fj na ae 
A Knowledge of the * y jasing “wea setts 
advantage, and applicant must 
out repairs where necessary and travel elover 


required. — Address, appting age. experience. an 
salary required, 2676, The Engineer Office. 2676 a 


c/o 
Cc. 








ha aaa AL ASSIST. any WANTED for Aircraft 
Honours mathematics or — 
Previous aircraft a not esse 


tek tk © Box No. tie 
igh Holborn, 3°: =. i. 
JOUNG ENGINEERS 


with Enctompios Ipewe/ee 
equivalent, WANTED for the Advertising Pro 
fession, to be taught to plan and develop complete 
advertising camp. be keen, self-reliant, 
and able to think, Commenc: sal. £ 
annum, rising to £500.—Write, Box 100, ng 
Wes Service, Ltd.. Regent House, sear: 
2 A 


anical os 
tial.—Apply, with ful 
c/o W. 5, Crawford, Ltd 








| a? pe WANTED, Used to Elevating 

and Convey ing Plants. aa, stating age, 

experience, and salary requi GOODALL, 

CLAYTON and CO., Ltd., Engineers, Hunslet, Leeds: 
A 





NGINEBER DRAUGHTSMAN BEQUIBED fer 
Speciality Work by Lendon firm, ualifica- 
tions : sound practical and theoretical knowledge cf 
Pipe Line and Steam or Power Pumps Hydraulic 
Arrangements, alse of Compressed Air Work. 
Pamiliarity with ships’ boller-rce.us desirable, Sound 
general engineering — essential — ae 


JUST»PUBLISHED, 
ALFRED 


With many Coloured and other Tilustrations. 


YARROW 


HIS LIFE AND WORK. 
By ELEANOR C. BARNES (Lady Yarrow). 


10s. 6d. net: 





London : 


EDWARD ARNOLD & €0., 


4{ and 43, Maddox Street, W. 1. 








SITUATIONS WANTED (continued) 


PARTNERSHIPS 





N ARINE ENGINEER, Age 31. REQUIRES 
APPOINTMENT as Assistant to Marine 
Superintendent or to Marine Consulting Engineer x 
Engineer to Oil Company, or similar appointme 
First Class B. of T. Certificate, sailed chief wat and ai: 
burning steamers; dry dock experience, thoroughly 
accustomed to efficient control of engineering work- 
shops, labour and staff; excellent testimonials ; 
abstainer.— Address, P7559, The Engineer ee. 
7559 B 





Mra — 9 al ENGINEER (25). G.I. Mech. E.. 
M.I.M. ¥ a. = er 7 years’ — 
experience, nngg EN ey renticeship 


= college, REQUII TIRES. a POSITION with 
future prospects.—Address, P7554, The Engineer 
Office. P7554 B 


Long Baperace Automobile Trade, 
chief D.O., designer jigs and 


M,. LP.E. 
5 works manager, 
prem tools, practical man, DESIRES responsible 
SITION, production, installation, maintenance or 
other branch.—Address, P7577, The moe Oe». 
77 B 








ualifications, stating and salar 
Grripes's “Pavertiaing Bervice. South 
Molton-street. W. P7568 a 





STIMATING MECHANICAL DREAUGHTSMAN, 
weekly rate of £3 lés. Od.. including Civil Service 


benus (at present Sis. 9d.) ; — a 
DRAUGHTSMAN, exper! Weekly rave cf 
£3 9s. lid. including Civil. Service bonus (at 
present 29s. iid.) RBQU ‘IMMBDIATELY. 
Applicants must be over years of age.—Apply by 
letter to the COMMANDANT, Ex Experimental Station, 
Porton, pear Salisbury. P7545 a 








NCH-SPEAKING MECHANICAL DRAU 3 
WANTED for position in Canada. 
ledge ugineering Mathematics well r+ 
skill in Dra . Address, with q par- 
téoulars, 256). The Engineer Office. 2501 « 
ANTED, FOREMAN, Experienced in the Manu- 


facture of H cess Balle Soc Bell Deorine 
State experience and salary. First-class man wanted. 
Write. Box 2851. Willing’s. 30, eames Covent 
Garden. W.C. 2. 2671 « 








W'iikctias Highly oe TOOLMAKER 
at Jigs, Cutter 
Heads, Gauges, Tarassios® Grinding, &c., and 
rigging up machines for mass production of parts 
with great accuracy by unskilled labour, to act 
as POREMAN MANAGER of Ne te ate 
to employ about 30 Ay being erec 
Brighton. £4 per week plus 10 per cent. profite. 
Must have had full rate as see J and been 
charge band in a modern also possess 
testimonials as to his cil =a capacity of 
getting output. erence given to a keen 
d ef hard work, out for 


oma. Knowledge of electricity 
enamelling helpful, but not essential. 
—Address, P7522, The Engineer Office. P7522 a 





SITUATIONS WANTED 





Lee POSITION as FOUNDRY MANAGER by 
expert Foundryman, with up-to-date methods 
af pipe making, locomotive, and general engineering 
castings,— Address, P7494, The Engineer Onn 
4 





E., M. Hclding Position as Pro- 
y duction Manager, DESIRES CHANGE. Accus- 
tomed to full control of works, buying, costing. &c., 
and for production. x 
covers marine cmatenaring. aireralt, and motor trades. 
Age 34.—Address, P7521, The Engineer i 
B 








A Set. METALLURGICAL CHEMIST REQUIRES 

POSITION with eng, firm; 5 yrs, exp., chem., 
phys. and hard. shop at large eng. works; 2 yrs. in 
charge of lab. and hard, shop,_-Address, P7561, The 
Engineer Office. P7661 B 





SSOC. M. INST. C.E., Age 37, 4 Years’ Railroad 
ys construction, Argentina, fluent Spanish, SEEKS 
POST, home or abroad.—Address, P7515, Engi- 
neer Office. P7515 B 





A UpeMOBILE J ENGINEER and DESIGNER a 
i IRES CHANGE. Extremely wide exsersenes | 
England and United States. tb’ position 
y+ aengreosive firm.—Address, P7549, The, Engineer 





Offi 7549 B 
IVIL 3 and RC BANICAL ENGINEER, Heldi 
manager's position with old-established firm o 


artesian well engineers (15 years) and desiriog a change, 
WISHES to NEGOTIATE in strict confidence similar 
POSITION of RESPONSIBILITY. Public school and 
university man, highest references,—Address. 2695, 





The Engineer Office. 2605 B 
}NGINEER, Electrical and Mechanical. M.I.E.E., 
REQUIRES POSITION, Cape Colony, where 
neer ability and initiativ are req 
Accustomed handle mea.—Address, P7556, The Engi. 
neer Office. P7556 B 





NGINEER, Public School and Technical College. 
apprenticeship, pup office 

large loco, works ; mea wh in foundry an: machine 
La 4 management in U.S.A .» Special experience in 
design of workshops, equipment and Isy-out of plants, 
in starting up new w ings, and as works 
manager, engipeer and of public works in 
Colonies; good organiser and successful manager of 
labour; at present in ob of ¢o of large 
steel water main, but wil shortly be disengaged ; 

excellent war serv pes testimonials. — 
Address, P7563, Tie Engineer P7563 B 





EXGrgee SEEKS ENGAGEMENT: Experience 

covers general engineering, gas and oil engines 

and producer plant, gasworks plant, ordnance; good 

designer and mathematician.—Address, 4, Welli n- 
. Taunton, Bom, P7 B 








RON and BRASSFOUNDERS Who Have Not 
obtained ‘*‘ The Foundryman’s Educator ”’ should 
do 66 at once. On Non-ferrous Metals, oy Tron 


roductions, giving full detail ot mixi poaitings &c. 
Recelying test Harefteld 
wood, Lancs, 


imonials, 1, ofiey- 
= 


REINFORCFD CONCRETE. 


NGINEERS. CONTRACTORS and OTHERS 

Le over R/C. Problems or wishb- 

ing Technical Ass Se er Bxeeution 
should write P7503 Office. 


gg belp and ‘advice will then, fut, 


ENGINEERING 
PARTNERSHIPS 


AND 


BUSINESSES. 
Wheatley Kirk, Price & Co. 


46, Watling Street, London, E.C. 4 
Extablished seventy years. 








ween ,“s 34, B.A. (Cantab), Engineering, 
a + highest technical qualifications, also 
tay and commercial experience, SEEKS 
Grive DE DIRBCTORSHMIP im i 
ness.. Capital available <s000 
DRE and 1¢ weeeee Solicitors, 
Austin Friars, E.C. 2. P7529 





OR SALE, 4450 FULLY PAID ORDINARY £1 
SHAKES in did-establishéd Engineering Busi- 
in Midland towa ; good connection. 


perous 
modern plant, premises on lease, substantial assets to 








YEARS’ MANAGER and ni el ai 


NEW" tructural 
S$ hated APPOINTMENT where 
ability can bl 
of banding "big KRY present position 18 
yeatB, age 48.—Address, P7553, ‘The eae 
B 








cover shares, wg opportunity for anyone com- 
mencing.— Address, he Engineer Office. 
2665 o 
I[RAVELLER (30), Specialising in Conveying Ma. . 
nery, unique mdon connection, : 
SIRES similar POST with up-to-date frm, of bigh EDUCATIONAL 
standards.— Address, P7571, The Engineer Office. 
P7571 B 
C.E.. 


((ORRESEONDESCE 00 COURSES for Inst. 

£., London Univ. (Matric. o.- 

SC.) mally conducted by Mr. Tkevoe 

wc. (Honours), Assoc. M. Ins’ ie 

M.H.5.1., F.BS.A., &. Also Day Tuition in Utice. 
Mzasient sesalte at all Exams. Courses may com- 

mence any time.—#8/1l, aoe Chambers, 58, 
Sousa F-%. ~ LIVERPOOL EX, E 





Sea _ 

CaBE D DRAUGHTSMAN DESIRES RE-APPOINT- 
20 years’ experience designing all types 

of steam a electric cranes, winches, capstans and 

special machines ; good technical training; 7 years’ 

workshop experience.—Address, P7567, The Engineer 

Office. Pree 8 


OMPETENT DRAUGHTSMAN (Shop Trained), 20 

years’ extensive ex . will accept t 
salary for immediate London ENGAGEMENT.— 
Address, P7550, The Engineer Office. P7550 B 


D®AuGHTsMax. Age 35, DESIRES POST as 
F; 15 years’ all-round experience in gen. 














mech. and elect. eng.—ENGINEER, c/o, Mr. 
Weseombe, 11, East Reach, Taunton. P7557 B 
RAUGHTSMAN (22), 2 Years’ Shop, 4 Years’ 
drawing-office cee. Bays quvems die cast. 
ing, jigs an rrr onal steel w icfox 
engineering, RE UikES sultable Post oN.— 
Addfess, P7365, The Engineer Office. P7836 





\RAUGHTSMAN, with Sound General Engineering 

drawing-office experience, SEKKS ENGAGK.- 

MENT on any type of work ; also oe es 

radio york quick to adapt. —** N..”° Carden- 
. 8.E. “baso8 K 


5-4 —$<t+% 
+ > > 


NGINEERING EXAMINATIONS.—Day, Evening 

or Correspondence Courses of Preparation for ail 

2» Xaminations. Tnousands of successes during the 

past eignteen years.--~G. P, KNUWLES, M.B.E., 

Bxte., x Te &c., West- 
minster, §.W. 1. Bx. 





3% Victoria-street, 





UBL BCONOMY .—Well-known EXPERT is OPEN 
to ACCEPT STUDENTS fcr (€ fam ag 
Course of Instruction in Combustion Engineering, 





—farticulars, fees, @e., write, “* BCONUMY,’ fi: 
Warminster- road Shettieid. 2682 £ 
UITION BY POST.—Inst. C.E. and I. Mech. E. 


Enrol now for next Mxams.; 100 per cent. paases 
last examination. Keinforced ae. new compre- 


po course uh expert engineer, £8 36. Write for 
iculars.—-PENNINGTONS, University Tutors, 264, 
Oxford- road, Manchester. stab. 1876. mx. 








IVIL ENGINEER, with Westminster Office, 
DESIRES to REPRESENT good PROVINCIAL 
or CONTINENTAL FIRM in London. 





PB ee and TOOL DRAUGHTSMAN SEEKS ERGAGE. 


ion partly by salary 
Address, #7573, The Engineer Office. 


P7573 D 








iT; shop ning, 
planning necessary for interchangeable eeedite. 
casince, onbernePE &c.— Address, P7575, The Engi- 


neer U 7575 B 





UNIOR DRAUGHTSMAN, 8.1. Mech. E., yw = 
e SIRES POSITION, abroad or at home; 4 
10 months b. 0. 





engineering apprenticeship, Faull 
particulars.—Address, P7 78, The Enginee ‘, Mice. 
"7578 8 
OUNG MAK (20), Tech. Educ., 3 Yrs. Shop EB: aE 
rience, C.G.1L, final h. SEE 5 


’ cert. 
SIT. as Juniot Draughtsman. 
sideration._-3. N,. 62, Warwick-avenue, 





T HOME OR ABROAD.—WANTED., yrs 
Avs et Forman, in Power Station o 
eatery by Expert Mechanteal 


Engineer, up to date 
with ail . boilers, &c.; we aan in last situa- 
ee. references ,— TELLING, . 

Ni oSn LY Wimbledon, 5.W. P7564 B 





DRIVER. Thoroughly Expe- 


8 Be py 
— engines for work ; 








NGINEER, Established 1900, with Central Office 


in Liverpool, OPEN te REPRESENT another 
first-class FIMM.—Address, P7648, The Engineer 
Office. P7548 b 








NGINEER, with First-class aay Accommodation 
in Westminster, DESIRES to ghar od 

progressive ENGINEERING COMPANS .— Address, 

P7379 Lhe Engineer Office. P7579 Db 


LASGOW RESIDENT is OPEN 4 ee a 
geod FIKM. Is an ly 











pr ractical man, with an ‘cutsee to mene “of “the principal 
engineering establishments and factories in Scotiand ; 
also has a thorough knowledge of machining costs and 
buying and seiiing markets in the iron, steel and allied 
trades.—ox 2, Advertising Offices, 30/32, Ludgate- 
bill, B.C, 4. P7561 D 


BUSINESSES and PREMISE 
(For Sale, etc.). 


“4 IN BELFAm 
EX Sa Rs MNciNEnN t BE raat oR 


ramet”, FOR § VA Games Concern, ow 
of owner. 


tng to 4). 

nd pro 
negtion and the mac aA ys Ine in m excellent congitios™® 
. ROW “ 





For Cae, appl WORTH 





CO., Chartered aanlants, 16, Done d 
South, Belfast. ; ee 
Cee RING BUSINESS, Marine a a —. 
R SALE ba ® HE very old sable 

artered et 
BE aw ui ieptohe 15, uta, cae: 





E NGINEERING WORKS and FOUNDRY in 
4 of Scotland FOB SALE; capacity about 
tons per week ; 300 HLP. water and 3000 KW an 
plants, cranes up to 20 --t , and wel 





l-equip 
machine shop, goed railway_and sbi ped 
For further details apply. MANN. stp oa 
and CO., 8, Frederick’a-place, London, E.C’ 2. 9 an 
__ 
») ml 
FOR SAL 
In @ South African Coast port, 
A MARINE AND GENERAL ENGI. 


NEERING BUSINESS. 
Good prespecte for enterprising pe 
For full_ particulars dress, P7546 
Engineer Office. I 








R SALE BY TENDER.— 


LRONFOUNDRY FULLY EQUIPPED 
WITH ALL PLANT, CUPOLAS, &c. 
Messre. JOSEPH RHODES and SONS, Limited, y 
Grove lLronworks, Wakefield, offer for SALE ‘by 

ithe ST the following IRONFOUNDR RY 


e SITE is freehold and covers an area of 1845 


“onl BI BU CiLpiN aS. hb 1 well 
G a ereoh are ast 
= Rm .. constructed of 
TkoNFOUNDIY. = all 18. tO 43 feet 
t te ; R 
PATTERN ivone vert Ne SHO HOUSE, 
MOTIVE POW RB ARING Aire GAs 
and FIRE SERVICES vernic L1GE and 
OWER INSTALLATION. TRADE FINTURRS 
BgaiES TOOLS and UTENSILS, TRAMWaAYs 


&ec 
The PL ANt consists of 10 tons électric overhead 
travelling crane. jit cranes, sami mixer. mouldir, 
machines, loam mill, cupolas —— sin. diameter 
3ft. Sin. diameter). snd fans, hoist. grinders, 
os Large quantity moul Shonen. Isdies, shanks. 


POSSESSION N BE GIVEN IMMEDIATELy 
ber 4 COMPLETIO 
pplication for ‘Dermission te view should be made 
to abe firm o4, th the ee en below 
J. and Son do not bing themselves to 
enh, ‘the highest. eee 


Tenders, J, Gellvered use 
ts Sear tan ag WetBOPES and 
SONS. Limited, Grove Iron Hy Sait 2578 4b 





R SALE BY TENDER.— 


PREMISES SUITABLE FOR ENG)NEER. 
ING, GARAGE, WAREHOUSE, &c. 


ont JOUR RERDE? go8 0 Mase ¢ 


jarger prem: offer f Ls) TENDEL eo 
PTREEHOL D IL AND oma Thoroughly M 
in KIRKGATE, WAKEFIELD. 


BUILDINGS two 
minutes from Wakefield (Kirkgate) Station. with or 
without Electric Overhead Travelling Cranes and 


other plant now on the site 
The SITE covers an area of 5250 square yards 


apprer: 

li BUILDINGS thereon are well constructed of 
and comprise >— 

cama wars — ~ in seven bays, in all 36,000 


ware feet or reabouts 
“GENER AL OF FICES, 


abouts 
PRIV ATE OFFICES, GARAGE, PATTERN SHOP, 
STORES, CANTEEN, SHOPS Nos. 228 and 230, 
SCAT. &c 
OTIVE POWER and GEARING, WATE 
HEATING, FIRE one GAS SERVICES, BLECTRIG 
ton gad Bane INSTALLATIONS, TRADE 


FIX 
ELecTic ‘OVER RHEAD Ne CRANES 
plant now on the site (if requ 
POSSESSION CAN BE GIVEN IMME DIATELY 


‘1750 square feet or there 


ON COMPLETION 

Applications for iasion to view should be 
made to the firm at the reas given below 

J. and Sons, Ltd., do not bind themselves to 


accept the highest or any Tender. : 

Tenders (with or without plant). endorsed “‘ Works.” 

to be delivered not later than June 12th to JOSEPH 

RHODES and SONS, Limited, Grove Ironworks, 
Wakefield. 


2577 L 





ROPERTIES TO SELL OR LET, "PARKHEAD 
AND CAR 

The CARNTYNE IRON and STEEL CO., Ltd.,-are 
prepared to SELL or LEASE with a view to sale, 
either or both, their WORKS, situated at Parkhead 
and Carmyle, 

Plant at beth works is suitable for the manv- 
facture of puddle bar iron, iron strips, and steel 
sheets, and at the Carmyle Works the unoccupied 
portion of the ground gives ample facilities for exten- 
a of the present plant or the installation of a bar 

il 


m ° 
The Parkhead Works have been long established, but 
the Carmyle Works were complet n 1920, and are 
conyeniently situated on the north k of the Clyde 
at Carmyle. 
Both works have direct railway connection and s 
water supply. 
+2 information regarding the works and orders 
\ eee them ca obtal Mc MLELLAND. 
Ke and COMPANY. ©.A., 115, St. Vincent-street, 
Glasgow, to whom offers-are to be sent. 2666 1 





| pene od SALES - ge te §. Established yo 


MACHINERY, &., WANTED 





nection anufact 
ts, DESIRE other. “AGENCIES. for onitable 
Components or Metals.—Address, P7560, The Engi- 








Capital 
Ex. 





FOR HIRE 





20 ¥ x 7% vm Brition sails ib in F 
‘Address. Pises, tne Engineer 0 Office P1ses B meer Otiice, P7500 » 
ER, 16 ¥ Residence in 

| ete 4 SEEKS Be. ESA GENER": eS. ee S. oa ee a 
mouldlee fas *npetiats lon work ; oe te GHITISH "MANUFACTURERS of Machinery, ond 
leren-Bee “mH, “work ja 4 ‘centr — ware. No conflicting lines will be taken. Apply 
close on 9 years ; won in confidence, Address, 7460, The 
Engineer Office. St me P7460 D 
COMMERCIAL RECONSTRUCTIONS LTD., MISCELLANEOUS 

1, POST OFFICE CHAMBERS, DERBY. 

Manufacturing aad Financial Consultants. and Commercially Kean Sound 
Expert assistance cetignase ot BF SUR Od tnd se te Pa tos, ale Dowson. iat, 





Pim, meebo ie he SAE 
studied. Prompt del rer Koen 


uotations 
AMPTON qitatioun co. » Balfour-r 
Northampton. P7666 1 





F° . PUMPS and WELL-BO 2 § 


dis. C0. "Bpper’ Gro 2 


Lendon, 8.8. Telepbone No. i678 Wop. 





v0 aALE of HIRE, ELECTRIC MOTORS. fr: 
300 P.; PORTABLE STEAM ENGINES, 
from '§ to. 40 NB: TEAM BOILERS 8. 
PUMPS, a TOO 
diat delivery. — 





IF YOU REQUIRE 
‘| DIVIDING HEADS for MILLING. 
ROTARY TABLES for 

SLOTTING and MILLING. 








37. Victoria-street 
London, E.0. wg 80 City 3938, — 








THE WHEELER MNB6. CO. Ltd., 
@F, Trench Crossing, Wellington, Salop, 








Vy ANTED, ONE 10 to 16 Tons aPooeD. HAND 
PORTABLE STEAM TRAVELLING CRANE. 

jib 30ft. long.—-Fall particulars to BASHFOR TH. 

231. Barnsley-road, Sheffield. 2696 


W4xiz>. ONE 250 to 300 K.W. GENERATING 

250 volts D.C. State age, particulars, and 

lowest cash price.—-Address, 2674, The Engineer —<—- 
267 








ANTED, PAIR Good New or Second-hand WIND- 
ING ENGINES. 80in. cylinders, 5ft. stroke, 
dram about 15ft. Give full parteceiere Price, and 
nspected.—Address, . Phe Engineer 

Office. 2509 F 
ANTSD... PORTABLE ENGINE, 10, 12. oF 
14 Rouble cylinder . Price 
reasonable go “cash.—Address, P7542, The Engineer 
Office. P7542 ¥ 


W4sTED. SUCTION fis, and OI Byes. 











Wet second-hand, at 
2 numbers ™ TILA; 
erom, tayam, P.O,, indis. a 
} ‘Rotts: ~~ 1870 ¥ 
WANTED. S0ft, by Sit. 


«| Lieto ate BOU-EEP 


"| complete 3 with ft 


Miress. 3675, The Engineer Office. 


or ~~ , Be TURBO- 

750 ‘Genie ton. OR. | 3-phase periods, 8300 
180 1b. x with jet con- 
Senses plant — pusiliasion. “aidsens. if The 
Engineer Office. 97 


For continuation of Small Adver- 
tisements see page 3 


ve-ingurée st Teast 160 Ib.. 


2675 ¥ 
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The Gas Turbine in Theory and 
Practice. 


No. VL.* 


THe Constant VOLUME TURBINE. 
INTERNAL combustion turbines working on the 
constant volume cycle possess advantages and dis- 
advantages compared with those working on the 


Tue C.V. Cycie. 


In the case of the closed chamber explosion turbine 
the mixture of fuel and the necessary quantity of air 
is ignited in a combustion space from which the exit 
of the products of combustion is controlled by means 
of a valve. When the pressure reaches a pre- 
determined maximum the valve opens and the gases 
expand through nozzles on to the turbine wheel. 
The gases may or may not be compressed initially, 
and the compression may take place isothermally or 

















































constant pressure cycle of a very distinctive nature. adiabatically. The heat may be rejected above or 
In the ease of the latter, as has been shown, the whole below atmospheric pressure as desired. The outline 
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of the pressure drop must be furnished by some form 
of compressor or exhauster, and as the absolute 
thermal efficiency of the cycle depends mainly on the 
compression ratio, very high compressions are essen- 
tial, and therefore a large proportion of negative work 
is inevitable. The constant volume cycle can be 
worked without either compression or exhaustion, 
though a small degree is always advisable for the 
sake of operating efficiency. This large reduction in 
negative work is, of course, very advantageous ; 
but, on the other hand, it is only obtained at the 
expense of very considerable mechanical complication 
compared with the design of C.P. turbines. It is the 
striking simplicity of the latter type and the absence 
of all moving parts (except the rotor) subject to 
temperature that seem likely to sway future opinion 
in its favour, but the largest and most important work 
hitherto carried out on the gas turbine has been that 
of Herr Hans Holzwarth with the C.V. type of 
machine, and as, at the present time, he alone has a 
practicable gas turbine at work, it is perhaps some- 
what invidious to attempt, at this stage, to compare it 
too meticulously with what is a non-existent machine. 
From the experience gathered with the Holzwarth 
C.V. turbines a great deal is to be learnt which will 
stand designers of other types in good stead. 

The present position of the Holzwarth turbine is 
this. A vertical pattern experimental machine was 
built in 1908 and subjected to a considerable number 
of trials with various types of fuel, with different 
nozzle arrangements, and with varying numbers of 
combustion chambers in operation. A drawing of 
this turbine was given in THe ENGINEER in the issue 
for December 8th, 1911.¢ A record of the earlier 
experiments was given in Herr Holzwarth’s own book 
published about that time. This machine appears 
to have been rebuilt, and the design seems to have 
been very greatly improved, as, in a paper by Professor 
Schiile, of Gérlitz, read before the German Society 
of Electrical Engineers at Essen in May, 1921, a much 
better mechanical design for the experimental turbine 
was shown. In 1920 a 500 horse-power oil combustion 
turbine was constructed at the works of Messrs. 
Thyssen, at Mulheim, while last year a 5000-kilowatt, 
1000 revolutions per minute machine was begun, and 
this is now practically ready for trial. The importance 
of this last order will be realised when the fact is 
grasped that if this power is developed the machine 
will constitute the most powerful individual internal 
combustion engine yet constructed. It will go far 
to substantiate the claim that the I.C. turbine can be 
made up to any reasonable power—a deduction from 
steam practice which, however obvious, still required 
demonstration. In the published designs for a machine 
of 10,000 kilowatts output at 1500 revolutions per 
minute the designers have shown great boldness and 
originality, and one has only to recall the history of 
large gas engine design to find ample justification for 
their faith in the large dimensions proposed. 

* No. V. appeared June Ist. 


+ This design was given in Professor Krainer's paper on “* Gas 
read before the Schiffbau Technischen Gesellschaft. 


of the cycle is shown in Fig. 8. The heat addition 


takes place along the ordinate from T, (or T, if there | 


is adiabatic pre-compression); the expansion takes 
place adiabatically from T, to Ty, and heat is rejected 
at constant pressure from T, to T,. The absolute 
thermal efficiency of the cycle corresponding to that 
given previously for the C.P. cycle is written 


” = Co (T, — T,) —- Cp(T, — T,) 
Le Ce(T, — T,) 
, y (T, — T;) 
(T, — T)) 


when there is no pre-compression. 


| C.P. cycle. 


| corres 


in mind when analysing Holzwarth’s test figures ; 
it is impossible to reconcile with them the temperature 
figures and claims for efficieney given in his book. 
Compared with the C.P. cyele the heat put into the 
system is decreased in the ratio of the values of the 
Cv 
Cp 
decreased by an even greater amount because only 
the portion of the P.V. diagram below the expansion 
line is available for work. Thermodynamically, 
therefore, the cycle itself is at some disadvantage 
compared with the C.P. cycle; where it does score 
very heavily is in the great reduction of the negative 
work required in the compressor and in the ability 
to work at lower maximum pressures for the same 
thermal efficiency. To some small extent this again 
is offset by the fact that the exit velocity of the gases 
from the explosion chamber decreases as the tempera- 
ture in the chamber falls, so that for the best efficiency 
of the turbine, which, with a constant gas speed, 


would be found at a blade 


specific heat constants, t.¢., by ; the work done is 


speed ratio of 0.23 for a 


2-ton wheel, a variation from 0.18 to 0.28 (about) 
must be allowed, and the nozzles, instead of being 
designed for the single maximum speed, are preferably 
arranged for the lowest of the range. This element 
must detract somewhat from the attainment of the 
same turbine efficiency that one can get in the C.P. 
machine. There is another factor in respect of the 
C.V. cycle which puts it at a disadvantage with the 
If the value of the impinging temperature 
on the wheel is fixed as high as possible, and an 
assumed maximum blade speed be chosen, long before 
the available heat drop required to give the gas speed 
corresponding to the maximum efficiency of kinetic 
energy absorption is obtained, the temperature of 
explosion T, will be found to have risen far above the 
ing figure in the C.P. cycle, owing to the 
variation in the value of the specific heat constant in 
the two cycles, which, as remarked above, affects 
the quantity of heat put into the system ; to the fact 
that the expression Cv (T, — T,) gives the heat in 
adiabatic expansion plus the work of delivery ; and 
to the fact that the latter must be deducted in assess- 
ing the net work. It follows that in the C.V. cycle 
blade speed cannot be taken as a limiting factor in 
the design in the manner in which it can in the case 
of the C.P. cycle, and that as furnace and nozzle 
inlet temperatures are always a limiting factor, 
reduced blade speeds must be accepted in the case of 
C.V. designs. The reduction, however, in the amount 
of negative work is so great that the thermal losses 


| are more than compensated by the bigher mechanical 


efficiency of the turbine, and until further experience 
is gained it would be unwise to assume that there is a 
wide difference in brake thermal efficiency between 


| the twosystems. At present the Holzwarth machines 


do show by far the highest efficiency of any gas tur- 
bine yet made ; but very few have been made, and the 
efficiencies so far recorded are obviously much lower 


Tasie XIII.—Comparison of the Relative Characteristics of the C.P. and C.¥. Cycles for Internal Combustion Turbines. 


Heat addition at constant pressure. 


Heat addition at constant volume. 


A.— Design. 


positive 
negative 
2. Powerful compressor or (and) exhauster required. 
3. High compression ratio required. 
4. 


1. Low ratio work, 


Can use higher blade speed in ratio of CP before maximum 
Ce 
Vv 
permissible furnace temperature is reached. 
5. Higher revolutions and smaller wheel diameter possible for 
same blade speed. 
6. Well adapted to use all liquid fuels, as well as gases. 


High ratio Positive work. 
negative 

Small compressor or (and) exhauster required. 

Much lower C.P. required for same mechanical efficiency. 

Practicable limit of temperature leaving furnace is reached 
before gas velocity giving highest efficiency with maximum 
permissible blade speed can be developed. 

Combustion chamber diameters tend to entail larger wheel 
diameters and hence lower revolutions for same blade speed. 

Unsuitable except for light liquid fuels. 


B.— Construction. 


1. Extreme mechanical simplicity. 
2. No valves subject to gas temperature. 


3. No ignition gear required after lighting up. 

4. Very light construction possible, especially when they work 
sub-atmospherically. 

5. Relatively cheap to construct. 

6. Jes and bladi ng 


Mechanically almost as complicated as the oi! engine 

Numerous valves subject to gas temperature, with risk of stick- 
ing, wearing, &c. 
mition gear required for each explosion. 

Inevitably a heavy type of machine. 


Relatively expensive to construct. 
Th 


ugh scrubbing necessary to prevent foreign matter cutting 





Furnace prevents foreign matter entering 


inlet and also outlet valves. 


C.—Operation. 


1. Absolutely even torque, but difficult to regulate speed within 
very narrow limits. 
2. High turbine efficiency. 


3. Low lubricating oil consumption. 

4. Radiation loss high, unless great care is taken. 

5. No scavenging required. 

6. Minimum overhauling and adjustment or spare parts required. 


With isothermal compression, 


H h At 
. H 
Cr(T,; — T,) — Cp(T, — T,) — RT, logr 


Co (T; — T,) 


With adiabatic compression, 


B—-A . Co —T)—C2e(%— Tr) 
’ H Cv (T, — T;) 
1, (TM = T) 
(T,; — T,) 


These fundamental expressions require to be borne 


Easy to govern, but some variation of torque due to varying 
explosion temperatures. 

Turbine efficiency diminished by variable gas speed affecting 
nozzle efficiency and ratio of blade speed . 

; gas speed 

High consumption of oil for valve operating gear. 

Radiation loss low. 

Necessary scavenging aids in slightly cooling blades. 

Adjustment to valve gear is additional to other work. 
spare gear required. 


Valve 


than what can be obtained to-day. In point of 
theory, the constant pressure sub-atmospheric type 
should give the best results. Before describing the 
Holzwarth machines it may be desirable to summarise 
the pros and cons of the two systems; this is done 


in Table XITI. 


Tue Erricrency oF THE HOLzZwaRTH TURBINE. 

It is an old complaint that steam turbine builders 
were very backward in publishing actual consumption 
or efficiency figures ; how far it is correct or is justi- 
fiable in their own interests is a matter, perhaps, of 
opinion. The fact remains that with the exception 

















































































596 


THE ENGINEER 





June 8, 1923 


“ 








of certain large reaction installations, very few actual 
test results have been published recently, and none 
have been published for many years in the same 
manner that oil engine tests and heat balances have 
been given to the world during the last three years. 
It is hardly surprising therefore that no exact figures 
for the performance of the Holzwarth turbines are 
available, and one is left to formulate one’s own 
opinion. No clear figure of fuel consumption of 
given quality per brake horse-power has been pub- 
lished at all; it is the only one which carries any real 





Weight of gas per firing stroke 0.11 Tb. 
Mixture ">: a a — -- 5.3 
Ib. gas 


2120 B.Tb.U. 


Calorific value of gas per pound 
337 B.Th.U. 


Heat supply per pound of mixture 


From this data Holzwarth calculated the maximum 
temperature and pressure, neglecting all loss in 


radiation, but considering the constitution of the 
mixture and allowing for the variation in specific 
heat, and then proceeded to calculate the exhaust 
temperature, assuming adiabatic expansion from the 





expansion is 153 B.Th.U. Now 153 337 45.5 
absolute thermal efficiency, The turbine efficiency 
(given as “‘ » turb,”’ and presumably meaning thermo. 
dynamic efficiency of turbine) is stated to be 54.5 per 
cent.—a very probable figure, though one would 
expect to obtain more—and this corresponds with 
the 545 brake horse-power which the turbine is stated 


, 153 16,802 x .545 
to have delivered, as it equals , 6,008 x - 545 
2546 


The “total efficiency ” is given as 24.7 per cent.. 











Fie. 9—500-H.P. HOLZWARTH OIL COMBUSTION TURBINE ON TEST BED 








FIG. 10—500-H.P. HOLZWARTH 


conviction to engineers. But a number of “ effici- 
encies ’’ have been published by Holzwarth himself, 
and in the process of trying to determine analytically 
what the corresponding consumptions were, several 
discrepancies, not to say material errors, emerge. 
Translated into English units from Table I. in 
appendix to Holzwarth’s book describing the early 
trials of the experimental turbine, the test figures for 
the original machine were : 

Initial temperature of air Chai 
Initial compression of cycle air .. .. .. 
Exhaust pressure of products of combustion 
Weight of gas used per hour 


59 deg. Fah. 
20.15 Ib. abs. 
13,22 lb. abs. 
2667 Ib. 


Maximum pressure of explosion 
Exhaust temperature cS 


TURBINE NEARING COMPLETION IN 


calculated maximum pressure to the (presumably) 
registered exhaust pressure. 


The following figures 


result : 
Maximum temperature of explosion 2591° F. abs. (= 2130° F.) 
. 97 1b. abs. (=. 6.6 atm.) 


1585° F. abs. (= 1124° F.) 


At this point, he apparently assumes a high radia- 


tion loss (54 B.Th.U., or 16 per cent. of the heat | 
supplied), subtracts this from the heat corresponding 
to the temperature drop (T, — T,), which he estimates 
at 207 B.Th.U. (to obtain which involves a value of 
Cv = 0.206), and claims that his available heat for 








SHOPS 


and this brake thermal efficiency is the product of 
54.5 x 45.5. In a later table the turbine efficiency 
is given as 56.2, and the total efficiency as 29.2 per 
cent., intimating thereby an absolute thermal efficiency 
of cycle of 52 per cent. It may be remarked that in 
this table the heat due to the drop in temperature is 
given as 174.5 B.Th.U., against 207 for the same 
mixture—involving on this occasion a value of 
Cv = 0.1735, though why such different values are 
used is not clear. In an article in the Zeitschrift des 
Vereines Deutscher Ingenieure in February, 1920, an 
efficiency of 26 per cent. is again claimed, and in 
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1921 Professor Schiile again gave the efficiency as 
24 per cent. 

The object of this calculation is not to criticise the 
Holzwarth turbine, nor to attempt to disparage the 
results obtained. On the contrary, one is seeking 
to establish what can really be accomplished in the 


B.Th.U. per lb. and 545 brake horse-power. The heat 
value of the power developed divided by the total 
heat supplied gives us the brake thermal efficiency :— 


545 = 2546 1,387,570 ' , 
9667 < 3190 5.654.040 B.Th.U. = 24.7 per cent. 
efficiency. 
































a 2S Se TS OST La ac ie 
i oe a Aa 
| | | | | . 
‘ } } r T | te } g 
| | ef: i & 
390 ; ; t le — T - ; Pi iad 
' | | } De 
} } } t { + — £4 
| | 
80 ; } | r Xigo 
| | 3. 
| } | eG 
| ] This 
we j 
170 t | eG yi + -——- T T jenna Game =a 
€ | 
sree — 
Pj a Bd | 
6 60; ay 
- 
65 |- + = 
550 CP.Cyche Efficiency as 











Adiak Compr™ > 7 
1S0\Compr” BZ ee 
" «a - te _ 



































aA 
55 < i 
+44- a © sn —4—4+—-f- + 140 40 
| A | 
35 “= ae ff a ST " * 
| J ih 3 
330 ‘ + - — e 
VA ; 
— —+—-+ —+— : -4 


20+— 






























































“Tee Enowece” 


FIG. 


way of brake thermal efficiency with the gas turbine, 
and definite proof of the actual attainment of high 
efficiencies in a working machine would be most re- 
assuring. Any results therefore are likely to be very 
keenly scrutinised, in which process they are naturally 
compared with other figures, involving systematic 
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This figure gives us 4. 91b. of producer gas per B.H.P. 
per hour, or 10,388 B.Th.U., a figure which with oil 
fuel at 18,000 B.Th.U. per lb. (net) would be equi- 
valent to 0.577 lb. per brake horse-power per hour. 
Very few later test results have been given. Professor 
Schiile, however, states that the measured exhaust 


the corresponding loss in a big oil engine. The mean 
temperature in the explosion chamber was stated to 
be from 880 deg. to 1020 deg. Fah. 

This result of 24.7 per cent., however, cannot be 
altogether accepted at its face value; there appear 
to be some important errors in the early figures which 
call for explanation—not, be it understood, with any 
other intention than that of accurately assessing the 
real efficiency of a turbine working on this cycle. 
If the expression for the efficiency of the C.V. cycle 
given above be used, we have, for the case of no pre- 
compression, and using the Holzwarth temperatures 


Cv (T, — T,) — Cp (T, — T,) 
” Cp (1, —T,) 
_ 0.17 (2591 — 520) — 0.24 (1585 — 520) 
0.17 (2591 520) 
= eo 27.8 per cent. efficiency. 


So different is this figure from the 45.5 per cent. 
quoted above, resulting, as it does, in a brake effi- 
ciency of 15.15 instead of 24.7, that further investiga- 
tion is called for. First of all, as regards the values 
of C v, any increase therein very rapidly improves this 
figure, but taking the air cycle constants in order to 
keep in line with previous C.P. work, we see imme- 
diately that 

(1) Either the calculated temperatures were 
greatly exaggerated, or 

(2) The consumption and horse-power records 
are incorrect. 

The former is certainly the case, if the heat value 
of the mixture given is right. 

In Fig. 11, calculated from the expression 
y (T, — T,) 

(T, — T,) ’ 
wherein 7 = 1.41, are given, the C.V. cycle efficiencies 
over a range of initial and final temperatures. It 
will be seen how, as the exhaust temperatures drop, 
the efficiency rises rapidly. This diagram does not, 
of course, apply to the ease of C.V. cycles, where 
there is pre-compression, as in the Holzwarth design, 
but when, as in his case, the amount is very small, 
it does indicate the tendencies of temperature varia- 
tion. For the sake of comparison, the C.P. cycle 
efficiencies, with 750 . Fah. exhaust temperature 
as given in Table III. (supra), are added. These 
efficiencies increase with increase of exhaust tempera- 
ture. The vast difference in compression iatio and 
maximum pressure is very noticeable; for the C.P. 
cycle, the latter have not been included in the diagram. 

Now, if the heat supply per pound, es given by 
Holzwarth, is applied to a fresh calculation, it will be 
seen that, dividing this by any series of Cv values 
from 0.17 upwards, a much lower figure for initial 
temperature than his is obtained, his figure requiring 
to be below that of air to give 2591 deg. Fah. abs. 
Taking Cv and Cp = 0.17 and 0.24, we find an 
initial temperature of some 90 deg. less than his, a 
slightly lower compression ratio and an exhaust T 
of 1410 deg. abs. in lieu of his 1585 deg.-—the 950 deg. 
actual being a much more likely figure than the 1124 
deg., as the blading would hardly stand the latter. 
The efficiency of the cycle rises to 36.8 under these 
conditions, and very little increase in value of Cv 


»=1- 
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FIG. 12 -MODEIL, OF PROPOSED 


variations of condition in order to determine whether, 
and in what direction, improvements can be made. 
As no concise figure of fuel per brake horse-power has 
been given specifically, it is necessary to deduce it 
from the published efficiencies and calorific values of 
the fuel, and the table gives 2667 lb. of gas of 2120 | 





10,000-KILOWATT HOLZWARTH PRODUCER 


temperature of the oil combustion turbine was about | is necessary to bring it well above 40 per cent. 




















GAS TURBINE 


But 


800 deg. to 875 deg. Fah., and that the loss of heat | this absolute thermal efficiency of the cycle, in that 
from the explosion chamber into the jackets, when | it represents the ideal attainable within the limits 
running at about 50 to 60 explosions per minute in | chosen, is the ratio of the work done in the cycle to the 
each, was about 9 per cent. of the total heat supply, | total quantity of heat supplied, the only losses occurring 


a figure which is perhaps about two-fifths or less of ' 


being the inevitable ones due to the nature of the 
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evele. In the C.V. cycle, the expression for the heat | 
drop due to adiabatic expansion, as used by Holz- 


warth to obtain 207 B.Th.U., and which is Cv 
(Lf, — T,), includes two elements. The expression 


embraces the sum of the heat available in adiabatic 
expansion and the work of delivery of the charge at 
the exhaust pressure. Only the former is available for 
work on the turbine blades. With 337 B.Th.U. per 
pound supplied and C v = 0.17, the initial and final 
temperatures being 2500 deg. and 1410 deg. Fah. abs., 
Cv (T, — Ty) 185, of which 72 represent the work 
of delivery at 13.22 lb. abs. What we are concerned 


= 


with is the amount of positive work available. We 
185 72 eB . 

thus get 337 33.6 per cent. (neglecting com- 

ovo } 

pressor), and this x 54.5 = 18.3 per cent. brake | 


thermal efficiency; and not 24.7. The work of 
compression and exhaustion is supplied by means of | 
a separate small steam turbine driven by steam 
regenerated by the exhaust gases. This work repre- | 
sents some 17 B.Th.U. per Ib. of working fluid, so 
113 + 17 
337 
54.5 the brake thermal efficiency is 


that the real work available is 38.6 per 


ecent., and 


efficiency of 60 to 62 per cent. should not be reached. 
With regeneration and using a slightly higher initial 
compression and lower exhaust pressure, a thermal 
efficiency of at least 45 per cent. and an overall 
efficiency of 26 to 28 per cent. are certainly obtainable, 
so that there is no reason to doubt the claim made for 
26 per cent. (see Z.d.V.D.J., February 20th, 1920) 
and 25 per cent. (Schiile, V. D. E., May 31st, 1921). 
Stern’s report was written before the latter read his 
paper,or before Holzwarth, in 1921, read another to the 
Society of Power Station Engineers ; but in spite of 
his very justifiable criticisms of indefinite data, he 
goes so far (in Table XLVIILI. of his report) to suggest 
an oil combustion design with 27 per cent. (not 
debiting the turbine with the compression). In his 
last paper Holzwarth corroborates this figure of 
Stern’s, and suggests that he can get eventually to 
30 per cent. In any case, though the Holzwarth 
turbine does not attain the efficiency of the heavy 
oil engine (32-36 per cent.), it can certainly compete 
with the gas engine and with steam plants. It has 
been objected that the valve mechanism is com- 
plicated. Perhaps the simplicity of the steam turbine 
is responsible for such a view; complication is a 
relative term, and the valve gear, which is condemned 


as chloroform vapours condense remarkably easily 
besides being easily detected by smell. Tetra chlor. 
ethane, which contains more chlorine, is even better 

It is not my intention to enter into a number of 
chemical details, but to discuss the probable way 
in which the development of this product is likely 
to take place. To-day, as of old, there are two Ways 
of bringing electrolytic chlorine the . 
factories : 


to chemical 


(1) By distribution from large central works 
(2) By installing small local plants. 


In the past the former plan was adopted, because 
the necessary plant was very expensive, and general}, 
involved the sinking of heavy capital in mereyry 
Furthermore, the experience gained by 
large scale manufacture had to be acquired 
We were all looking for a material for making dia. 
phragms to stand both chlorine and caustic, 4) 
anode carbons were shockingly expensive, & 
Now, things are different ; electric furnace graphitic 
carbons of perfect quality are made in most count 

and the introduction of alundum for 


lengthy 


porous | 


























FIG. 18—SECTION’ OF MODEL OF PROPOSED HOLZWARTH 10,000-H.P. PRODUCER GAS TURBINE 


just over 21 per cent. How to reconcile this figure 
with the Holzwarth results above is not clear. 

It seems perfectly obvious that in the explosion 
turbine the work of delivery must be subtracted from 
the heat due to expansion. We are definitely given 
the calorific value of the gas per pound ; we are given 
the mixture and the exhaust pressure, and from this 
we can make our own deductions. There is, however, 
one other curious fact in Holzwarth’s book. For the 
above conditions of gas supply, his efficiency curves 
show a horse-power of about 450. This latter power 
corresponds very closely with a brake thermal effi- 
ciency of 21 per cent., instead of 24.7 and 545 horse- 
power; yet the total heat supply corresponds to the 
latter. Even this figure of 21 per cent. is considerably 
higher than that given in the analysis made by Mr. 
Norman Davey in his book on the gas turbine. 
Mr. W. J. Stern, in his interesting report on the 
I.C. turbine for use in aireraft—a hopeless proposi- 
tion, by the way, at nt—is extremely critical 
of the original Holzwarth data. The former accepted 
the calculated temperature figures without reserve, 
and gets therewith an overall efficiency of 16.2 per 
cent., with Cv = 0.18 and Cp = 0.246. The latter 
brings the real thermal efficiency to 35.3 per cent., 
not reckoning the work of the compressor, the brake 
efficiency thus becoming 19.25 per cent., their cal- 
culation rightly starting from the heat supplied per 
pound of mixture. Slight differences in constants 
account for the variation between this and the 21 per 
cent. If the turbine itself drove the compressor, and 
the whole of the exhaust went to waste in lieu of 
raising steam to drive it, then we should get a figure of 
113 17 

337 
so sensitive is the I.C. cycle to the ratio of positive to 


negative work. 


28.4, and 54.5 15.5 per cent., 


For our own part, we are inclined to accept the figure 
of 24 to 26 per cent. brake efficiency for the later 
design of experimental machine, in view of the obvious 
improvements in the design which a study of Herr 
Holzwarth’s book would lead one to have anticipated. 
It seemed clear that some improvement in turbine 
efficiency alone was possible, particularly in the 
number and details of the eombustion chambers, in 
the design of outlet valves and nozzles, the rate and 
sequence of explosions, in mixture, &e. &¢., and there 
certainly does not seem any good reason why a turbine 





in the case of the turbine, is precisely the apparatus 
which in yet more elaborate form is found in all the 
heavy oil engines and accepted there without question. 
And in the latter case, pressures and temperatures are 
vastly higher than in the turbine. Figs. 9, 10, 12 and 
13, for the originals of which we are indebted to Herr 
Holzwarth—-show the Holzwarth oil combustion tur- 
bine partly erected and on the testbed at Messrs. 
Thyssen’s works, as well as a large-scale model of the 
proposed 10,000-kilowatt 1500 revolution per minute 
producer gas sets for use in conjunction with a coal 
carbonising plant. 
(To be concluded.) 








On Electrolytic Chlorine and Its 
Future. 


By JOHN G. A. RHODIN. 


In reading over again war-time publications, 
which were “skimmed” carelessly when they 
appeared, I came across an article by V. R. Kokat- 
nur in the “ Transactions ’’ of the American Electro- 
chemical Society, 1918, which deals with commer- 
cial uses of chlorine. This article discusses what was 
a dream to the present writer in the nineties, viz., 
the direct utilisation of chlorine for various pur- 
poses, whilst producing electrolytic caustic soda. It 
seems as if the war may really have brought the 
realisation of this dream within reach. Another 
author, Hooker, says (loc. cit.): ‘‘ Much as we detest 
the Germans for introducing the barbarous method 
of poison gas into this war, it so nearly accomplished 
their ends on several occasions, &c."" Now, this 
does not refer to chlorine per se only, but also to a 
number of organic chlorination products used for 
this purpose. Detestable as the use of poison gas was, 
it lead to the ready production of a number of useful 
organic coal-tar intermediaries, such chloro- 
benzene, chloro-phenol, chloro-acetic acid, &c. &e., be- 
eause electrolytic chlorine is cheap. Take another 
product——chloroform. It has a sinister sound to 
most people, but cheap chloroform could be used 
as a non-inflammable solvent for fats in dry-cleaning 
with great advantage, and the risk is strangely small, 


as 





&c., seems to have solved that difficulty. Const ri, 

tional improvements, such as the multi-tu! 
Soe Ly gegrer. 

anode-chamber of simple form, and the genera 


simplification of the apparatus, have rendered loca 
plants more practicable. Last, but not least, ther 
is not a single patent in force to interfere with th 
free choice of the designer. The logical consequenc: 
should be the erection of small plants at most chemica! 
works. If they are, comparatively speaking, cheaj 
periodical closing down will not have disastrou 
consequences, where chlorine production is only a 
detail. The advantage of having to carry a raw 
material, which weighs less than the products, | 
also obvious. Considering everything, one can hardl) 
see why a demand for chlorine plants should not 
be one of the factors to improve the engineering trace 
in the near future. 

As a matter of fact, I have been informed that 
the pushing of American plant for this purpos 
over here has been contemplated, but I do not se 
any reason why this country should not act on it 
own. The final efforts establishing electrolytic soda 
and chlorine manufacture as an industry by it-eli 
in successful competition with other processes were 
made here. That the revival of the small unit ides 
should require intervention from elsewhere is som: 
what absurd. Had the present knowledge of mate 
rials existed in 1897 during the boom, the problem 
would have been solved then. Efficiency was not 
the trouble, both dynamos and electrolysers were 
almost as efficient then as they are now. The more 
or less ephemeral nature of the latter alone cause«| 
the delay, taken in conjunction with the limited 
demand for chlorine. The cheapness of coal at that 


| date was a great advantage, but even with the present 


high prices the power question is not of a prohibitive 
nature. We have, as an offset, the practically new- 
born industries of organic chemical nature, such as 
dye manufacture, &c. To have to import inter 
mediaries is a great handicap, against which tariffs 
are futile. Hence, as I know from personal experi 
ence, manufacturers are anxious to strike out on 
their own. There is, however, a general hesitation to 
do anything as yet on account of the serious political 
position, but that cannot last for ever. When the 
time comes, engineers must be prepared to apply 
themselves to this and other electro-chemical pro- 
cesses, which in this country have rested for more 
than twenty years. 

The chemical principles which should guide the 
designers of diaphragm salt electrolysers are the 














Juxgé 8, 1923 





THE ENGINEER 





599 








following : 
ary materials, except iron, and as it is desirable to 
have @ jointless containing vessel, the best choice 
is 


serves as the cathode or part of the cathode. Its 


shape, in plan, may be square or circular, the former | 


insuring @ minimum floor space. But there again 
wo have to consider the ratio of depth to volume. 
here is @ rather pretty mechanical problem in con- 
nection With choosing cells of great height, viz., 
is it possible to make graphite anodes sufficiently 
long at a reasonable price ? If it is, then such tall 
cells are the best, as the dimensions of the gas-collect- 
ing device at the top reach the minimum. In any 
case, it is desirable to make diaphragm cells as tall 
as possible, and mercury cells as shallow as is prac- 
tically possible. Actual examples are the Hargreaves- 
Bird and the Castner cells, the former being tall 
diaphragm cells and the latter shallow mercury 
cells. With regard to the diaphragms, I mentioned 
the new material, alundum, which, according to 
credible statements, resists alkalies as well as acids. 
it is a form of alumina obtained at a very high tem- 
perature, Which can be had in the shape of tubes, 
crucibles, &c. As binding material, ball-clay and 
felspar are said to be used, and the firing is done 
un porcelain kilns. I can state without hesitation 
that alumina fired at a very high temperature is 
extremely refractory to all kinds of liquid reagents, 
acids and alkalies alike, and I found one grey, crystal- 
line form, which is practically insoluble in fused 
alkali. In how far the binding materials affect 
the properties of alundum I do not know, my trials 
not veing of sufficient duration. There are several 
\merican patents for its production, but it is some- 
what difficult to see anything novel except in the 
name, similar binding materials having been used 
for emery, &c., with specified firing in porcelain 
kilns more than thirty years ago. Anyway, a designer 
inust remember that the only satisfactory shape 
of porous pots is the cylindrical one; hence, if a flat 
plute battery is required, the anodes must be built 
up of parallel narrow cylinders. Such compound 
anode chambers cannot be made very deep. 

Whilst I am on the subject, I may say that there 

another class of bodies which resist alkalies and 
free chlorine, viz., the various oxy-chlorides formed 
by hydrolysis. Possibly some basic nitrates and 
phosphates may come in this category. All these 
substances are known by the chemist, chiefly as 
being highly undesirable. One might imagine, say, 
basic aluminium-chloride, which can be got in a 
fairly plastic state, being moulded into shape, dried 
gently, and finally fired into a product like the 
ubove-mentioned alundum. Probably some binding 
material, or, as the late Mr. Blount put it, tertium 
quid, might assist in preventing disintegration during 
firing. Another idea worth trying is a mixture of 
Portland cement and fired alumina. Contrary to the 
general belief, such a mixture can be fired after 
air-drying for about a month. This method has 
the attraction of being practicable without the aid 
of skilled labour. The alkali-resisting properties 
of Portland cement caused the Castner-Kellner 
Company, Limited, to try cells, made of this material, 
before 1900, but they wanted an impervious sub- 
stance. It may also be mentioned that the property 
of set Portland cement to stand firing up to clinkering 
temperature without disintegration was discovered 
by Bertram Blount years ago, and that he gave the 
information to the writer. There are thus many 
ways to solve the diaphragm question, even if alundum 
should remain unreasonably high in price. 

With regard to the circulation of the brine and 
its concentration, &c., several points must be con- 
sidered. To begin with, the brine in the cathode 
chamber should be less concentrated than that of 
the anode chamber, as it only serves as a conductor 
for starting, the sodium hydrate afterwards per- 
forming that duty in conjunction with diffused salt. 
Furthermore, the osmotic pressure should always 
be kept greater in the anode chamber than in the 
cathode compartment to prevent hypo-chlorite for- 
mation, which causes a rapid disintegration even 
of the best carbons. To ascertain the optimum rate 
of circulation of brine at the anode, and of water 
and caustic liquor at the cathode for each design 
of cell, is the most important thing to be done in 
conjunction with finding the optimum current 
density. The bringing down of the ohmic resistance 
to a minimum, which was the aim of the pioneer 
workers, is not of very great importance, as the loss 
from this source can be adjusted by lowering the 
current density. A certain amount of guidance can 
be got by theoretical calculation of figures for 
electric transportation and ordinary diffusion, but 
the diaphragm constants have to be determined by 
actual experiment. There is no doubt that inatten- 
tion to the various diffusion phenomena was the 
cause of erratic results and failures in the past, 
especially with regard to anode consumption. 

Coming now to anodes, let us note that the world 
is indebted to Acheson for his discovery of how to 
make very hard graphite carbon blocks in the electric 
furnace. They were, however, so expensive that 
ordinary retort carbon and hard-baked pressed 
carbons were used for a long time after their advent, 
the extra cost of the better material representing 
many renewals of the worse. To-day, “ electric 


Caustic soda rapidly attacks most ordin- | 


undoubtedly a cast iron one, which simultaneously | 


although composition carbons are aised for the fur- 
naces themselves. Electrolysis of aqueous solutions 
is, however, vastly more searching, and the very 
hardest carbons are necessary for obtaining satis- 
factory results. Hypo-chlorite formation must, as 
already mentioned, be reduced to a minimum in 
‘any case. The easiest way to check the amount 
| during the running of a plant is by determining the 
percentage of carbon dioxide in the chlorine. In 
this connection I may say that it also pays to remove 
all sulphates from the brine before it is electrolysed. 
The problem of increasing the surface of the anodes 
by fluting and the like, is an entirely economical 
one, and must be considered by the designer for each 
individual case. For making contact with the carbon, 
pure aluminium with an added } per cent. of bismuth 
ought to be tried, and the conductors ought to be 
made from aluminium, which is far less liable to 
corrosion by a chlorine-laden atmosphere than copper. 
The Al Bi alloy can be cast round the ends of the 
carbons very nearly as easily as lead, and it grips 
the carbon more firmly. In every case the carbon 
must be impervious to brine, whatever method is 
used. 

In connection with chlorine manufacture certain 
contingencies might make the electrolysis of potassium 
chloride more lucrative than that of brine. That 
was found to be the case in Sweden, where no salt 
deposits oecur, and the importation of the dearer 
raw material was preferable to that of the cheaper 
one. For small plants this might also be the case 
here up to @ point. 

With regard to numerous chlorination products 
proposed, I must refer to Kokatnur’s above-men- 
tioned paper, which gives a fairly comprehensive 
list under the headings : 


USES OF CHLORINE 
| 


| | 
Direct Indirect 
! 
! I I 
Ores Poison Organic Inorganic Independent 
gas compounds chlorides uses 
and 
chlorates 
i ! i 
Coal tar Pharmaceutical! Solvents Synthetic 
intermediaries chemicals intermediaries 


Of importance to engineers is a method for “ crack- 
ing’’ mineral oils for obtaining motor spirit, and 
another one for obtaining isopren, the mother sub- 
stance of synthetic rubber. With regard to mineral 
oils, I may mention that chlorination is so far the 
only feasible starting point for making them into 
other organic compounds. Hope was entertained 
that cyclic hydrocarbons like benzene might be 
obtained from cheap oils after this initial step. To 
the engineer, “ cracked ” light oils are just as inter- 
esting, and benzene is at present fairly cheap, but 
this will not be so, if the motor car owners start using 
it on a large scale. Now, the cyclic or aromatic 
hydrocarbons are a sine qud non to the dye trade, 
and they should not be used as fuel. If, however, 
the chemical manufacturer can work up oils, which 
cannot even be used in Diesel engines to advantage, 
and thus gets a source of supply independent even 
of the gasworks, there is a great gain. 

To conclude, I have, in the above article, briefly 
outlined the reasons why a chlorine industry should 
become established apart from the alkali trade, 
and the reasons for expecting this to happen very 
soon. I have also touched upon the chemical side 
of the diaphragm process to indicate to engineers 
the conditions determining apparatus design. At 
present the situation is such that the demand for 
chlorine is likely to exceed that for caustic alkalies, 
and hence the great excess of chlorine produced by 
electrolysis of salt will be an advantage instead of 
a drawback. It is a kind of new start for an old idea, 
but a start under better auspices. Those who are 
in at the start stand the best chances. 








Diesel-Electric Pumping Plant. 


Ow engines of the Diesel type for stand-by service 
have been installed in the Calumet electrically-operated 
sewage pumping station at Chicago, as a precaution against 
interruption to the current supplied from the Lockport 
hydro-electric station. This pumping station, for handling 
both sewage and storm-water flow in the southern section 
of the city, has centrifugal pumps driven by electric 
eurrent supplied from a 44,000-volt transmission line 
thirty miles in length. In view of the possibility of in- 
terruption on this line, especially during storms, when 
it is essential that the pumps shall be ready to handle 
storm-water flow, it was considered necessary to provide 
a stand-by or reserve source of current supply from e 
generating plant at the pumping station. 

Both steam and oil engines were considered, and the 
Diesel type of oil engine was adopted on account of its 
many advantages for this particular kind of service. For 
example, it can give full power in a very short time, it is a 
self-contained unit, and it has a high thermal efficiency. 
Although the first cost of the installation was about 
10 per cent. more than that of a steam turbine condensing 
plant of equal capacity, the annual charge is only about 
33 per cent. An important item of this annual saving 
is the reduction in fuel, since the oil-engine plant con- 





furnace carbons” are made in countries, 


many 





sumes none when the plant is idle, while the coal burned 


for banking fires under boilers continuously was estimated 


at 0.05 lb. per square foot of heating surface per hour. 

| And even banked fires result in wear and depreciation 
| of boilers, grates and other parts. Furthermore, the 
| lower working cost of the oil engine when running more 
than offsets the higher first cost. 

This. stand-by plant consists of four vertical Diesel 
engines of 750 -power, with each engine connected 
directly to a 2300-volt generator. Each engine is a vertical 
two-stroke machine of the Busch-Sulzer type, 
having four cylinders I7in. by 27in., and rated at 750 
brake horse-power, with a of 180 revolutions per 
minute. The floor space is 12ft. by 34ft., and the height 
overall is 11ft. The 625 kilovolt-ampére, 60-cycle, three- 
phase, 2300-volt generator, a fly-wheel and a 16-kilowatt, 
125-volt exciter, are all mounted on a shaft coupled to 
engine crank shaft and supported by the engine bear- 
ing and an outboard bearing. Fuel consumption on test 
was below the builder's guarantee, which was 0.47 |b. 
per brake horse-power at full load, 0.53 lb. at half load 
and 0.49 Ib. at three-quarter load. 

Fuel oil is stored in four underground concrete tanks, 
000 gallons capacity, which are outside the building 
are supplied from railway tank wagons. Motor- 
pumps deliver oil from these storage tanks 

a poe tanks, one of these tanks being 
wall opposite each engine and at such an 
give a gravity flow to the fuel pumps. 
auxiliary fuel tank is a 15-gallon 
i hich kerosene is forced from a 300-gallon 
steel tank by hand pumps. For emergency 
use hand pumps are provided also to feed the auxiliary 
fuel-oil tanks. A water coil in the exhaust header of the 
engine supplies hot water to heater pipes for maintaining 
the oil at any desired temperature. 
For ling the engines there is a closed system of 
cooling and circulating water for the engine cylinder 
jackets and pistons, each engine having a complete set 
of apparatus, but each apparatus being capable of serving 
any engine. Each set includes two centrifugal pumps 
with a motor on the shaft between them, a heat exchanger 
or tubular water cooler and a small centrifugal pump 
for handling the cooling water for the pistons. 

One of the two centrifugal pumps takes circulating 
water from the Calumet River and forces it through the 
tubes of the cooler, from which it is returned to the river. 
The other takes cooling water from a sump or 
hot well fei Gesoen it through the horizontal shell of the 
cooler or heat exchanger; and thence to the cylinder 
jacket, from which it returns by gravity to the sump. 
When starting up the plant, cooling water is supplied 
to the engine from a roof tank, this connection being 
shut off as soon as the main generator begins to supply 
current to the motors of the auxiliaries. This roof tank 
is replenished by one of the two centrifugal pumps. 
Owing to variable conditions of load, &c., no automatic 
regulation of the cooling water has been provided. With 
inlet and outlet temperatures of 85 deg. and 140 deg. 
respectively, the quantity of cooling water for each engine 
under normal load is about 5400 U.S. gallons per hour, 
of which about 1000 gallons is for the pistons. 

From the exhaust header a cast iron pipe carries the 
exhaust gases to a concrete tunnel leading to a rectangular 
concrete chimney built into the wall of the station. Com- 
pressed air for starting the engines is stored in flasks 
near the control board. This board has push-button 
switches for the pumps handling fuel oil, circulating 
water, jacket-cooling water and piston-cooling water. 
There is also a pyrometer indicating gauge and a pyrometer 
switch with points connected to a thermo-couple in the 
exhaust port of each cylinder to permit of taking the tem- 
perature of the exhaust gases. Recording thermometers 
indicate the varying temperature of the engine-cooling 
water at the inlet and outlet connections. In addition 
there are indicating pressure gauges for lubricating oil, 
cylinder and piston-cooling water and compressed air 
supply. A switchboard of seven panels provides for 
distribution of current for the pump motors and other 
services. 

These oil engines were built by the Busch-Sulzer 
Brothers Diesel Engine Company, of St. Louis, U.S.A. 
This firm, which is associated with the firm of Sulzer 
Fréres, of Winterthur, Switzerland, has adopted the two- 
eycle system for its larger marine and stationary engines, 
but uses the four-cycle system for engines of 150 to 520 
bake horse-power. There is a slight superiority of the 
latter in fuel consumption, but the economic limit is 
considered to be about 150 brake horse-power per cylinder. 
Two prominent features of the two-cycle engine are : 
First, the Sulzer system of ‘scavenging through double 
ports, and secondly, a cylinder head of exceptional sim- 
plicity. The addition of the scavenging pump on the 
two-cycle engine is considered to be more than compensated 
for by the elimination of the inlet and exhaust valves 
for the four-cycle engines, with their springs, valve 
mechanism and cams. 

In these American Diesel engines the bed-plate is built 
up of sections and comprises an oil-collecting trough, 
having bridges, which are bored to form seats for the 
shells of the main bearings. The crank case is of the 
enclosed type—oil and gas-tight—but its large covers 
have hinged inspection doors to allow the engine to be 
inspected while in operation without throwing oil. The 
lower end of the outer cylinder jacket is bolted to the 
crank case and carries the cylinder head, while the liner 
—of hard cast iron—is seated against the shoulder at 
the top of the jacket, the lower end of the line: passing 
through a stuffing-box at the bottom of the jacket. In 
the cylinder head there is only a single central opening 
which accommodates the combined fuel valve and starting 
valve cage. The fuel valve opens upward. 

Scavenging air enters and exhaust gases are discharged 
through ports in the cylinder wall, which are opened 
and closed by the movement of the cylindrical skirt 
forming an extension of the piston. These ports are 
in two tiers, those of the upper tier being controlled by 
a horizontal rotary valve driven from the vertical shaft 
of the valve gear. Those of the lower tier have a free 
opening to the scavenging air receiver. By this arrange- 
ment there is a complete charging of the cylinder with 
clean air, and the rotary valve is out of the range of the 
hot exhaust gases. The valves are operated by cams 
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DIESEL-ELECTRIC PLANT AT THE CALUMET SEWAGE PUMPING 





and driven at engine speed from the crank shaft through a 
helical gear at the bottom of the vertical shaft and a 
bevel gear at the top. 

A centrifugal spring-loaded governor with synchronis- 
ing attachment regulates the speed by controlling the 
fuel feed to the cylinders and the pressure of the injection 
A fuel pump having a plunger for each cylinder 
is operated from the vertical shaft. The amount of fuel 
delivered is determined by the governor. A fixed piston- 
rod with crosshead working in slidebars does all the guiding 
for the short water-cooled piston, the hollow piston 
skirt serving only to open and cover the scavenging ports. 
Water circulation for the piston is provided for by tele- 
scopic tubes so arranged as to avoid swing joints and 
stuffing-boxes. 

Low-pressure air for scavenging and charging air for 
the cylinders is furnished by a vertical inverted pump 
placed next to the first cylinder and driven from a crank 
on the extension shaft connected to the main crank shaft. 
Suction and discharge valves are of the automatic shutter 
type, working in cages. A cast iron receiver for scavenging 
air is carried by brackets on the engine cylinders. 

Compressed air for fuel injection and for starting is 
supplied by a vertical, inverted, piston-type compressor, 
driven from an end crank on the crank shaft, the compressor 
being mounted at the opposite end from the scavenging 
pump. Heat-treated alloy steel is used for the valves, 
which operate without the aid of springs. Starting valves 
for the use of compressed air are fitted to only two cylinders, 
this being the standard practice with stationary engines. 
In this company’s marine engines all the cylinders have 
starting valves which are so arranged as to start half 
the cylinders at first and then the other cylinders, 

Pressure lubrication is applied to the main bearings, 
crank pin and crosshead pin bearings, crossheads, thrust 
bearing of vertical shaft, and the helical gear of that shaft. 
The return oil is collected in the bed-plate and passes 
through a filter, from which a positive-displacoment pump 
forces it through a cooler and into the distribution pipes 
at a pressure of 10 Ib. to 20 lb. per square inch. The cam- 
shaft bearings have oiling rings, and all the engine and com- 
pressor cylinders are oiled by a multi-feed pressure pump. 
Water cooling is provided for the cylinders, cylinder 
heads, pistons, valve cages, exhaust manifolds, air com- 
pressor and oil cooler. 

At the Calumet pumping station the sewage or dry- 
weather flow is about 50 to 75 eubie feet per second, 
but the storm-water flow may run as high as 750 cubic 
feet. For this service there are three 72in. centrifugal 
pumps for storm-water, and three 36in. centrifugal 
pumps for sewage flow. Each of the three smaller pumps 
is driven at 260 revolutions by a 110 horse-power motor, 
and has a discharge capacity of 75 cubic feet per second. 


air. 








One of the larger pumps is driven at 106 revolutions by 
a 450 horse-power motor, giving it a discharge capacity 
of 192 cubic feet per second. Each of the other two 72in. 
pumps has two motors of different horse-power on opposite 
ends of the pump shaft. One of these isa 450 horse-power 
motor running at 106 revolutions and giving a discharge 
of 192 cubic feet per minute. The other—for emergency 
use—is of 1100 horse-power, and when running at 150 
revolutions it gives the pump a discharge capacity of 
275 cubic feet per minute. All the motors are of the 
synchronous type, and are so constructed as to start 
with the pump casings empty. The pumps operate 
normally with a suction lift of 12ft. to 18ft., and are 
primed by a vacuum system operated by two turbine- 
driven vacuum pumps of 450 cubic feet discharge per 
minute and driven from a 25 horse-power motor by silent 
chain gear. Each pump can hold the vacuum necessary 
for a maximum lift of 22ft. 








CANADIAN IRON AND STEEL MARKET. 


THE improvement in industrial conditions throughout 
Canada, which was apparent with the advent of spring, 
steadily imcreased during the second week of May. 
The situation at present may be said to justify the belief 
that before the season is much further advanced business 
activity will have reached a stage comparable with that 
which is now being experienced in the United States. 

Confidence in the industrial future of the country is 
evident in almost every branch of production. The rate 
at which water power development is proceeding is in 
marked contrast with the hesitancy which characterised 
similar operations a year ago. There is now no scarcity 
of capital for such enterprises, and investment is most 
attracted to those involving large initial outlay and 
depending for their success upon stable industrial demands. 
A feature of the Finance Minister’s Budget statement in 
the Commons at the beginning of May was the announce- 
ment that the entire equipment for oil well drilling, with 
the exception of the motive power, will be admit free 
of duty. Iron or steel scrap, formerly dutiable at_50 cents, 
90 cents and 1 dollar per ton, is reduced to 25 cents, 
45 cents and 50 cents. In the case of machinery of a kind 
not made in Canada, designed to manufacture goods not 
made in Canada, i.ec., for new industries which will come 
in, a drawback will be allowed of 40 per cent. of the ordinary 
duty. The duty on the stump-pulling machines is reduced, 
and provision is made also for a drawback of 40 per cent. 
To assist the copper manufacturers of Canada, a bounty of 
14 cents per pound will be paid on the domestic product. 


STATION, 


CHICAGO 





Market conditions in Canada for iron and steel appear 
to be well stabilised, indications pointing to a volume of 
trade well in excess of the business done in April. Re- 
inforced and structural steel are in strong demand, owing 
to the extensive building operations now under way. 
In Montreal, where large consumers covered for their 
second quarter requirements some time ago, the market 
continues steady, with a tendency to a fair increase. 

In the Western Provinces, where grain-growing is the 
chief occupation, there are signs of an awakening to the 
industrial potentialities of the country. Oil is being pro- 
spected for in several promising fields, and the provincial 
Governments are having scientific explorations and in- 
vestigations carried on with a view to the development of 
pottery clay deposits and of a variety of mineral resources 
hitherto neglected. 








EMPLOYMENT SITUATION IN UNITED STATES. 


IncREASED demands for all classes of skilled labour, 
skilled mechanics and farm hands have practically put 
an end to unemployment in every section of the country. 
A survey of the situation recently published by the 
Department of Labour showed increased activity in the 
metal mining industry and a scarcity of workers in the 
lumber mills and in building and construction lines, which 
had the effect of curtailing operations. The report said 
that ‘“ conditions affecting employment in the iron and 
steel industry continue to improve, and in some of the 
larger centres shortage of some classes of this labour are 

| evident.’ This information, collected by the Depart- 
| ment’s employment service from 1428 firms was supple- 
| mented by other figures concerning the volume of employ- 
ment during April compiled by the Bureau of Labour 
Statistics from reports made by 5651 representative esta- 
blishments im forty-three manufacturing industries. 
| “ Twenty-one of the forty-three industries were working 
| 90 per cent. or over of full time, as compared with twenty- 
six in March, twenty-two in February and sixteen in 
January. A general increase in rates of wages is indicated 
by the fact that such changes were reported in each of 
the forty- three industries by a total of over 800 establish- 
ments.” The industries leading in this respect were 
foundries and machine shops, cotton goods, brick, furni- 
ture, paper, saw mills, and iron and steel. Altogether, 
|these reports again indicate substantial gains, although, 
| owing largely to seasonal changes, the gains are not quite 
| 80 pronounced as in March. 
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Institution of Electrical Engineers. 


No. I. 


‘(HE sumuner meeting of the Institution of Electrica] 
Engineers opened on June 5th at Manchester. This 
year there are considerably over four bundred par- 


ticipants, and they mei, in the first place, in front of the | 


‘Town Hall on Tuesday morning, where three motor 
coaches were in readiness to take them on two alterna- 
tive visits. Some of the party went to the works 


was responsible for the general lay-out and erection 
of the furnace and the electrical equipment. Separate 
constant-speed three-phase motors have been pro- 
vided for driving the roughing mill and the two 
finishing mills, the double helical gear wheels running 
in an oil bath. The speed of the motors corresponds 
to the spoed of one of the pairs of rolls, and the ratio 
| of the wheels is such that the speed of the successive 
rolls is in the correct relationship with the varying 
speed of the metal. The driving motor for the 
roughing mill is capable of developing 2750 horse- 
power continuously, and is designed for working 











PIG. i—EXTERIOR OF THE WORKS 
of K. Johnson and Nephew, Limited, Bradford, 
Manchester, to see an electrically driven rolling 


mill equipment and to the works of Mather and 
Platt, Limited, whilst others visited the No. 2 Dunlop 
Rubber Cotton Mills, Limited, at Rochdale. At 
12.45 there was a civic reception by the Lord Mayor, 
Councillor William Cundiff, and at 1 o’clock the mem- 
bers of the Institution were entertained at luncheon 
by the Manchester Corporation Electricity and Tram- 
ways Committees. In the afternoon visits were paid 
to the Pilkington Tile and Pottery Works, the Chloride 
Electrical Storage Works, the London, Midland 
and Scottish Railway Power Station, and the Lanca- 
shire electric power station. 


RIcHARD JOHNSON AND NEPHEW, LIMITED. 


Both from a general engineering and electrical 
point of view the works of Richard Johnson and 
Nephew, Limited, are of great interest. A new 
mill has been erected for dealing with large outputs 
of wire rods of various sizes, but mainly for rods 
of Nos. 5 and 6 gauge, and occupies a shop, approxi- 
mately 560ft. long by 195ft. broad, equipped with 
the most modern plant for handling large quantities 
of material. A furnace of the continuous type and 
designed to heat 20 tons of billets 2in. square and 28ft. 
long per hour is placed immediately in front of the 
roughing train of the mill. This furnace is supplied 
from producers of the revolving grate type, which 
are built below the mill ground level, so as to facilitate 
voal handling and the run of the gas piping. The 
coal supply arrives by a canal running alongside 
the wall of the new shop. 

The mill is composed of a roughing train with ten 
stands and two finishing trains, each having seven 
stands of rolls. Two billets issuing together from the 
furnace enter the roughing mill simultaneously, and 
after passing through it are carried by two leading- 
out pipes to the remote end of two finishing stands, 
where one piece is returned automatically to the 
right-hand finishing mill, and the other to the left- 
hand finishing mill. As the finished wire rod comes 
from the rolls it is caught by revolving drums which 
coil it up. As soon as the pass is finished the coils 
are deposited by an hydraulic pusher on a trans- 
verse conveyor, which in turn passes them on to a 
conveyor running the length of the shop, which carries 
them to the unloading bank. From the beginning 
to the end the operation is automatic, no manual 
handling is necessary at any stage of the process. 
Che mill and furnace were designed by Mr. J. 
Phillips Bedson, late general manager to the firm, 
and son of the late George Bedson, who, in 1862, 
took out the original patent for the continuous 
system of wire rod rolling. The mill can roll a 2in. 
billet 28ft. long, and weighing 364 lb., down toa No. 6 
wire rod in a minute and can.finish two such rods 
at the same time and, if necessary, in two different 
sizes. 

Instead of bevel gearing, machine-cut helical 
cast steel gear is used, with the result thet thd efi- 
cienvy is high. Mr. N. P. Bedson, son of tht designer 


, 


OF THE CHLORIDE ELECTRICAL 


STORAGE COMPANY 


on a 6600-volt three-phase 50-cycle supply, its speed 
being 500 revolutions per minute. Each of the finish- 
ing mills is driven by a 750 horse-power three- 
phase motor. The reduction gearing on the mills 
was supplied by David Brown and Sons, Limited, of 
Huddersfield, and the electrical plant was built at 
the Siemens works of the English Electric Company. 


CHLORIDE ELECTRICAL STORAGE COMPANY, 


LIMITED. 


THE 


At the works of the Chloride Electrical Storage 
Company-—see Fig. 1—the visitors were able to see 


its own shops. ‘“‘ Exide” plates, both positive and 
negative, and also box type negative plates, for 
chloride and plantide batteries, are all pasted by 
hand. The process of pasting is the application 
of the lead oxides which form the active material 
of the plate to the metallic grid, which affords 
mechanical support, and also acts as a conductor 
for the current. The process known as forming is, 
of course, an electrolytic one, involving the con- 
version of the raw oxides into active material, and 
it is carried out by subjecting the plates to electrical 
and chemical treatment in acid tanks. For smaller 
batteries and moderate-sized domestic lighting cells, 
the positive and negative plates are assembled in 
groups, and cast, or burned-up, to lead bars, which 
in turn are bolted, or burned together, to make 
up the connection from cell to cell. With larger 
central station batteries the plates are dispatched 
from the works loose and burned-up on site. The 
cells of large batteries and of smaller batteries for 
special purposes are made up in lead-lined wood 
boxes. The preparation of the acid-tight lead 
linings is an interesting process, the work being carried 
out by means of an oxy-hydrogen flame, the oxygen 
and the hydrogen being generated on the premises. 
Comparatively few stationary batteries are assembled 
and sent out from the works in a complete state. 
A considerable amount of work is done, however, 
in the assembling of parts of stationary batteries, 


complete batteries for electric vehicles and of 
batteries for motor car starting and lighting 
purposes. The “Exide” starting battery is, of 


course, sent out fully assembled. 

Before a storage battery can give its first full 
discharge, it must, of course, receive an initial charge. 
The current required for this work, as well as for 
the formation processes in the forming depart- 
ment, is taken from sub-stations of the Lancashire 
Electric Power Company, situated on the works, 
and as the processes are continuous throughout 
the day and night, the load factor on these sub- 
stations is exceedingly high, making the company 
a valuable customer of the supply company. 

There is a large department devoted to the manu- 
facture and assembly of small batteries in celluloid 
containers for miners’ hand lamps, wireless work, 
and other purposes, and a certain number of types 
of complete hand lamps are also turned out at the 
works. 

In addition to the main processes there are iu- 
numerable minor processes of interest. There are well- 
equipped mechanics’ shops for the manufacture 
of new plate moulds, and the maintenance of the 
plant ; and a large joiners’ shop for the manufacture 
of wood stillages, boxes and separators. The electric 
battery trucks, stores and packing departments, 
as well as the well-equipped laboratory, proved of 
interest to the visitors. 

In the manufacture of storage batteries the pro- 
cesses involved are, to a certain extent, dangerous 





§ FIG. 2—THE MOULDING DEPARTMENT OF THE CHLORIDE ELECTRICAL STORAGE COMPANY 


the manufacture of electrical storage batteries for 
practically every type of service. The company em- 
ploys about 1000 hands, the majority being men. 
The raw materials—lead, litharge, timber, _ glass, 
&c.—are received by rail, cana! and road, and, 
similarly, the finished goods are dispatched by any 
one of the three routes, as may be most convenient. 
In the moulding department grids of pure lead, 
or lead alloy, are cast, either by hand or under pres- 
sure, in ty moulds of intricate design. S 
mUulds are munufactured by the tonpany in 








to health, owing to the use of lead compound; but 
the works of the Chloride Company are designed and 
maintained in such a way as to reduce the risk of 
lead-poisoning to a minimum. There is a spacious 
canteen, where excellent meals can be obtained, 
and in addition large dining-rooms, playing fields, 
tennis courts, &c. Recreation, which forms such an 
important feature in all modern works, is abundantly 
catered for by a very live recreation club, and depart- 
mental football, tennjs and other sports culminate 
in 6 gala day in thd summer, when therd is a borti- 
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cultural show and a great sports meeting. A view 
of the moulding department is given in Fig. 2. 


Tue DyNAMO AND Motor Company, 


LIMITED. 


LANCASHIRE 


Extending over an area of 150,000 square yards, 
these works are in direct communication with the 
Manchester Ship Canal and the network of railways 
that serve the Trafford Park district, both raw 
material and the finished product being, therefore, 
handled expeditiously and at low cost. There are 
about 1000 employees, and the manufactures com- 
prise A.C. and D.C. generators and motors up to 
about 1500 kilowatts, and turbo-alternators up to 
5000 kilowatts. In addition various combinations 
of motors and generators are built to operate as 
balancers, boosters, and motor generators. 

Large batches of the main components for the 
various types of machines are passed through the 
machine shops at a time, and on completion of the 
operations these parts are placed in the finished- 
part stores. The comprehensive use of jigs and 
fixtures ensures that any one part is an exact duplicate 
of, and interchangeable with, any other correspond- 
ing part. When, therefore, an order is issued to the 
works for a number or even a single machine of a 
given type, it becomes an easy matter to withdraw 
standard parts from thestores for assembly, and supply 
special electrical windings, &c., as called for on the 
works order. The winding shop is of special interest, 
as here the greatest care is required in order to secure 
an entirely reliable machine, and the reputation 
of ‘‘ Lancashire ” machines is attributed very largely 
to the continual insistence to the workman that 
every job must be thoroughly well done. An excep- 
tional amount of mica insulation is inserted in the 
armature and stator slots, and each piece of slot 
insulation is carried out well beyond the end of the 
slot—both very important points when considering 
the eventual life of the machine. On the alternat- 
ing current motors the methods adopted of winding 
two or more stator coils with one continuous length 
of wire, and of avoiding joints on rotor coils, is worthy 
of note, as soldered joints are a frequent cause of 
breakdowns on all motors. Special machines are 
used for applying pressure and heat during the pro- 
cess of wrapping the insulation around each individual 
coil of high-tension machines, and a very complete 
impregnating plant for treating either individual 
coils or the completed windings is in use. Another 
interesting machine is that used for forming coil 
from copper strip wound on edge. After assembly 
the machines are delivered to the test bed, where 
they are put through severe tests, after which they 
pass to the inspecting, painting and finishing de- 
partment and are prepared for dispatch. 


FurtTHER VISITs. 
On the evening of June 5th the members of the 
Institution and others became the guests of the Lord 
Mayor and Lady Mayoress of Manchester at a reception 
held at the Town Hall, which brought the activities 
of the first day of the meeting to an end. On Wednes- 


is laid out on very elaborate lines, and is equipped | party were at liberty, if they wished, to inspect the 
with all the latest appliances which promote efficiency. | outdoor 33,000-volt sub-station of the Manchest; 


From time to time we have referred to various parts Corporation, the Manchester (uardian’s 


Offices, 


of the equipment, such, for example, as the large! and the laboratories of the Manchester University. 





FIG. 4— LANCASHIRE 


transformers built by the Metropolitan-Vickers 
Electrical Company, and we hope before very long 
to be in a position to describe the whole of the equip- 
ment. For the present it must suffice to say that 
at the time of our visit two of the large turbo-genera- 
tors were erected and the third was in the course 
of erection. On leaving the Barton station the 
party was conveyed to the works of the Metro- 
politan-Vickers Electrical Company, where tunch 
was provided. The works of the company were then 
inspected. Many turbo-generators, motors and 
switchgear were seen in course of construction. Inci- 
dentally, we may mention that the turbo-generating 
sets in the Barton station were built by this firm. 
Besides visiting the workshops the party also inspected 
the company’s research laboratories, its broadcasting 
station and its new sub-station, which serves for 
supplying the works with electricity, taken from 





FIG. 3—LANCASHIRE DYNAMO AND MOTOR 


day morning the members and visitors were. given 


the Manchester Corporation’s mains. 


COMPANY -D.C. ARMATURE WINDING SHOP 


With this and 


a trip by the Manchester Ship Canal Company. | other visits we hope to deal more fully in our next 


Embarking on special steamers at Pomona Docks, | issue. 


Some of the party also visited the Lancashire 


the party proceeded down the Canal to Barton,| Dynamo and Motor Company’s works, which, of 
where the Manchester Corporation’s new generating | course, are near to those of the Metropolitan-Vickers 


Station. was inspected. ~This station, which will 
soon contain three 27,500-kiUowatt turbo-generators, 


Electrical Company. 


Besides, the visits mentioned, the members of the 


DYNAMO AND MOTOR COMPANY—MACHINE SHOP, BAY Wo. 1 


The last item on Wednesday's programme was a 
reception at the Victoria University at Whitworth 


Hall. 








COOLING WATER FOR DIESEL ENGINES. 


THe paper on “ The Use of Cooling Water for Diesel 
Engines,”’ which was read by Mr. J. G. Griffin at the last 
meeting of the Diesel Engine Users’ Association, has now 
been published along with the discussion which took place, 
and the information given in this last publication mark- 
an important addition to the Association’s proceedings. 
We believe we are correct in stating that it was chiefly 
owing to troubles in connection with the use of cooling 
water that the Diesel Engine Users’ Association was 
formed. Certainly in the early days many cracked 
cylinder heads and much piston trouble was directly 
caused by restrictions in water spaces and deposits which 
were formed in them. Since that time more generous 
cleaning doors have been provided and attention has been 
given to problems of water flow and turbulence, which 
have, to a large extent, successfully overcome the early 
troubles. Mr. Griffin’s paper reviews the various cooling 
water systems which are now in vogue and discusses in 
the light of experience the quantity of cooling water 
required. Tables are given showing tests made on two 
500 brake horse-power engines, and the various factors 
affecting the thermal conditions, under which successful 
running may be looked for, are enumerated. In the last 
section of the paper scale troubles, the formation of scale, 
and the means which may be adopted to avoid it, are 
dealt with, and water softening is briefly considered. In 
the course of the discussion several members advocated 
the fitting of pyrometers on the exhaust pipes in addition 
to the thermometers in the cooling spaces which are 
usually provided by the makers. This practice was par- 
ticularly recommended where untreated water has to be 
used or the water is liable to cause scale, and cases were 
cited in which liner and cylinder cover scale deposits had 
been detected by comparing the readings of the pyrometers 
and the thermometer on the same cylinder. The practice 
of allowing the cooling water to circulate for a period after 
the engine had been shut down was favourably commented 
upon, and 15 mimutes stated to be a satisfactory period. 
Opinion seemed divided as to the relative merits of the 
gravity feed and pressure systems for cooling water, but 
the advantages of high velocity and pressure, and the 
directional control of the cooling supply were emphasised 
as factors preventing the formation of stagnant zones in 
the cooling spaces and of bringing about a higher rate of 
heat transference by increasing the turbulence. We have 
briefly indicated a few of the main points of a paper which 
will be found to be of considerable interest to all engineers 
who have to do with the economical running of heavy oil 
engines. 








Tue British Engimeering Standards Association has 
recently issued « Specification—-No. 186—1923—for 
Cast Iron and. Enamelled Cast Iron, Steam-jacketed 
Pans, the designs for which were prepared by the Joint 
Committee of British Chemical Manufacturers and the 
British Chemical Plant’ Manufacturers’ Association. 
Tables are included in the Specification which give the 
dimensions for pans of both shallow and deep types, 
the capacity of the former ranging from 26 to 100 gallons, 
and of the latter from 10 to 200 gallons. The tables 
are accompanied by complete key diagrams, on which 
the dimensions are given. . Equivalent capacities in litres 
are also given for the convenience of those using metric 
units, — 
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A Seven-Day Journal. 





The Royal Observatory. 


‘THE report read by Sir Frank Dyson, the Astro- 
nomer-Royal, to the Board of Visitors at the annual 
visitation last Saturday was a very matter-of-fact 
document, and ilbustrated very clearly the extent to 
which modern astronomy has in large part become a 
very dull business of observation and calculation of 
a purely routine nature. The disappointing resulte 
of the expedition to Christmas Island to observe the 
solar eclipse of March 21st, 1922, have already been 
made known. It is, however, interesting to note that 
the theory of relativity still finds a secure hold in the 
Observatory, and that tentative arrangements are 
being made to observe the forthcoming eclipse on 
September 10th “in the event of any reasonable 
doubt being thrown on the results of 1919 by the 
observations made in Australia at the last eclipse.” 
rhe observations referred to were carried out by a 
Canadian and an American party. The Canadian 
results were non-committal, but those obtained by 
the Americans, it has been stated, closely verify the 
displacement predicted by Einstein. The only other 
cause for excitement would appear to have been a 
discovery of systematic differences in the time deter- 
minations at different observatories, as revealed by 
the wireless time signals. We are glad to notice that 
the Greenwich astronomers did not invoke the aid of 
Kinstein to account for the discrepancy, but, so far 
as they were responsible for it, traced it in part to 
the presence of a sheet of tinfoil beneath one of the 
bearings of the transit circle, and, in part, to the fact, 
just brought to light, that one of the piers supporting 
that instrument is of granite and the other of Portland 
stone. 

Sir William Bragg. 

THE appointment on Monday of Sir William Bragg 
as Fullerian Professor of Chemistry at the Royal 
Institution and as Director of the Davy-Faraday 
Reseaich Laboratory, sets at rest the considerable 
amount of speculation as to who would succeed the 
late Sir James Dewar in the tenure of these posts. 
Sir William was born in 1862. At Cambridge he dis- 
tinguished himself in mathematics. For a period of 
twenty-two years be occupied a professorial chair 
Adelaide University, and for six years subse- 
quently was Cavendish Professor at Leeds University. 
Since 1915 he has been Quain Professor of Physics at 
University College, London. In conjunction with his 
son, Mr. W. L. Bragg, Professor of Physics at Victoria 
University, Manchester, he has contributed greatly 
to the advancement of our knowledge regarding radio- 
activity, X-rays and the structure of crystals, and in 
1915 was awarded the Nobel Prize. 


Land Subsidence and Mining. 


A sHoRT time ago the Secretary for Mines intimated 
in the House of Commons that a Royal Commission 
was to be set up to consider the subject of land sub- 
sidence caused by mining operations. It has now 
been announced that the Commission will be under 
the chairmanship of Viscount Chelmsford, and will, 
among other members, include Mr. W. Adamson, 
Mr. Vernon Hartshorn, Professor Henry Louis, Mr. 
Harold Jevons, and Sir W. P. Nicholas. The Com- 
mission will consider the legal aspect of the matter as 
established by existing laws, and will inquire into the 
extent of the damage caused by subsidence and the 
incidence of the resulting liability. The object of the 
inquiry is to discover what steps should be taken, by 
legislation or otherwise, to remedy in a manner equit- 
able to all concerned, any defects or hardships that 
may be found to arise in existing conditions. 


at 


The Association of Consulting Engineers. 


In the annual report of the Association of Consult- 
ing Engineers, a copy of which we have received this 
week, two matters of general interest are mentioned. 
A member having agreed with a firm of solicitors to 
act as an expert witness for a certain fee was offered, 
at the end of the case, a cheque based on the Taxing 
Master's allowance, a sum considerably less than the 
fee arranged. On referring the matter to his own 
solicitors, he was informed that the attempted evasion 
of expert witness’ agreed fees was quite common 
practice. Those who had retained him persisted in 
refusing him full payment, as they did not believe 
he would go to the trouble and expense of suing their 
clients. The member reported the matter to the 
Association, the Committee of which took it up with 
the President of the Law Society, and expressed the 
view that it was not in consonance with the dignity 
of either profession that such cases should arise. The 
Law Society replied that while it could not take any 
general action, it would always be prepared to deal 
with any individual cases brought before it. The 
outcome of the matter is not disclosed in the report, 
but it is emphasised that all members should secure 
a statement in writing of the agreed scale of remunera- 
tion when they are first retained. The second point 








of general interest relates to the action taken by the 
Association in connection with a proposal by one of 
the electrical sub-committees of the British Engi- 
neering Standards “Association that it should be 
allowed to prepare a complete purchasing specifica- 
tion. The Asecociation expressed its very strong 
opinion that such a procedure was outside the pro- 
vince of the Standards Association, and would not be 
to the advantage of industry. The matter is now 
receiving the careful attention of the Standards 
Association. 


The Belfast Lough Collision. 


On the morning of Sunday last the outward-bound 
United States steamer Balsam, from Glasgow, 
collided in Belfast Lough with the Graphic, of the 
Belfast Steamship Company, Limited, which ship 
was inwards bound from Liverpool with passengers 
and cargo. The Graphic was hit abaft the engine- 
room on the port side, and sustained severe damage, 
but owing to the prompt and energetic measures 
taken by her captain, all passengers and crew were 
saved in boats before the vessel sank. She lies partly 
across the channel, between Nos. 5 and 6 buoys, and 
every effort is being made to refloat her before the 
end of the present week. We understand that a gash 
of considerable size has been made, and the structure 
is damaged for about 6ft. aft of the machinery space. 
The vessel Balsam does not appear to have sustained 
serious harm. The Graphic was a well-known vessel 
on the Mersey—Belfast route, and was built at Harland 
and Wolff's Belfast yard in 1906. She is a twin-screw 
steamer of 1871 gross tons. 


Increased Production of Radium. 


FoLLowimcG the increased activity in Cornwall in 
connection with the production of radium, which we 
reported in the Journal for March 9th, we have noted 
with interest the remarks made on Monday at the 
International Mining Exhibition in London by M. 
Sengier, of the Union Miniére du Haut Katanga, 
regarding the possibilities of the uranium ores found 
in the Belgian Congo. These ores, he said, were first 
discovered in 1913, with a second and more important 
discovery in 1915, and were of exceptional richness. 
With regard to the possible output of radium from 
them, he stated that his company could produce as 
much as the world wanted, but as the only use for 
radium, apart from experimental purposes, was in 
connection with curative medical treatment, the 
outlook for a relatively large production was not 
boundless. At present the total amount of radium 
known to exist in the world was about 200 grammes. 
From the Congo ores it would, he stated, be possible 
to produce 25 grammes per year for the next ten 
years, if there were a demand for it. This figure, we 
may add, compares with a capacity of about 3} to 
5 grammes per annum at the South Terras Mine in 
Cornwall, and at the present price of radium—£ll 
per milligramme—represents a possible annual output 
valued at £275,000. 


Surplus Government Property. 


For the whole of the surplus Government. property 
remaining in the hands of the Disposal and Liquida- 
tion Commission various offers have been received, 
some for purchase outright and some for sale on a 
commission basis. According to a statement made in 
Parliament by the Financial Secretary to the Treasury, 
most of these offers have been rejected as being un- 
satisfactory. Negotiations are, however, being con- 
tinued with two large firms acting jointly, with a view 
to the conclusion of an agreement for the sale of the 
surplus assets on a commission basis. The names of 
the firms in question have not been disclosed, but it 
is stated that their wide experience and their connec- 
tions at home and abroad are such as to render them 
specially qualified, m the opinion of the Disposal 
Commission, to undertake the work. It is not con- 
sidered that any advantage would be secured by 
calling for competitive tenders from all and sundry. 


Home-grown Sugar. 


Last autumn it was announced that the sugar 
beet: crops of the Kelham growers were to be worked 
at the Cantley factory and not at Kelham, with the 
object of securing the maximum of economy by 
running one factory at its full capacity and thus 
obtaining figures which would be valuable for future 
guidance. The interpretation commonly given to 
that announcement—and we believe it was the correct 
one—was that the two factories together provided 
more than sufficient plant to deal with the tatal sugar 
beet crop—upwards of 8000 acres—then being grown 
in this country. The situation, it would appear,. has 
now become reversed. According to the British 
Sugar Beet Growers’ Society, the interest being dis- 
played this year by farmers in the growing of sugar 
beet is such that the two factories have already con- 
tracted to the full extent of their capacity, and have 


actually been unable to meet all the demands made 
upon them by the farmers. The erection of additional 
factories therefore seems to be necessary. In this 
connection, the Sugar Beet Growers’ Society is pre- 
pared to assist new schemes by finding half the 
necessary capital, supplying the expert technical 
staff for the supervision of the labour employed, and 
taking full responsibility for the manufacturing opera- 
tions during the first few years. It is stipulated that 
any factory erected under this scheme must be 
centrally situated, possess good transport facilities, 
have at its command from 600 to 800 men during the 
autumn manufacturing season, and be able to deal 
with from 1000 to 1200 tons of beet per day. The 
cost of erecting such a factory, together with the 
necessary working capital, estimated at from 
£400,000 to £500,000. 


The New White Star Liner. 


Tue new White Star liner Doric, which leaves 
Liverpool to-day on her maiden trip to Quebec and 
Montreal, calling at Belfast on the west-bound voyage, 
marks the most recent addition to the company’s 
Atlantic fleet. Built by Harland and Wolff, Limited, 
at Belfast, the Doric has a gross tonnage of 16,484 
tons, with a length of 600ft. 9in., a breadth of 67ft. 6in. 
and a depth of 45ft. 6in. With a cruiser stern, her 
lines are pleasing in appearance. She has accom- 
modation for 2300 passengers in two classes of 600 
cabin and 1700 third-class passengers. Twin-screw 
single reduction turbine machinery is installed, the 
turbines comprising one high-pressure set, which 
exhausts into the low-pressure turbine, and thence 
to the condenser. Under service conditions the pro- 
pelling machinery is designed to develop a total of 
9000 shaft horse-power. Steam is generated in six 
double-ended steel boilers of the multitubular cylin- 
drical type. The boilers are 15ft. 6in. in diameter and 
19ft. 6in. in length, and work at a pressure of 215 lb. 
per square inch. The vessel is replete with all the most 
recent liner improvements, and will undoubtedly 
prove a popular ship in the Canadian service. 


Is 


The Boilermakers’ Dispute. 


Ar a conference on Wednesday at Newcastle of 
district representatives of the Boilermakers’ Society, 
consideration was given to the taking of gfurther 
steps towards the settlement of the dispute following 
upon the failure of the negotiations last week be 
tween the employers and the Executive Committee. 
It was decided to inform the Employers’ Federation 
that the conference would recommend its members 
to return to work under the terms of the agreement 
on a time-work basis in common with the methods 
of payment generally applicable to other trades, 
or, alternatively, that the conference would recom- 
mend the Executive Committee to submit to the 
employers and the Ministry of Labour that it was 
agreeable to accept arbitration under the Industrial 
Courts Act. : 


Sixty Years Ago. 


In a paper, entitled “‘ Destructive Distillation 
Considered in Reference to Modern Industrial Arts,” 
read before the Society of Arts by Mr. B. H. Paul, 
and reprinted in our issue of June 5th, 1863, a most 
interesting survey was given of the early history of 
coal gas manufacture. Close attention was paid to 
the utilisation of coal tar, and particularly to its 
employment as a source of oil and dyes. The paper 
is of historical importance, for it was written only 
six years after the discoveries made by Dr. Hofmann 
and his pupil, Mr. Perkin, in connection with aniline, 
and, by the latter, of the mauve dye associated with 
his name. Before the Royal Institution Mr. James 
Glaisher read a paper ‘‘ On Scientific Experiments in 
Balloons.’ It is of interest to the modern reader 
in that it recalls an almost forgotten balloon experi- 
ment of Boulton’s, the partner of James Waitt. 
Boulton, it seems, desired to discover whether the 
reverberating sound of thunder was caused by echo 
or by successive explosions. In December, 1784, 
he constructed a balloon to which a match and serpent 
were attached, so that the gas might explode in the 
air. It was thought that the sound did resemble 
thunder, but the point was left unsettled, * owing to 
the shouting of the people.” In a leading article, 
entitled “‘ Watt and the Steam Engine,”’ while we 
disclaimed any desire to be ungenerous to the memory 
of Watt, we expressed the opinion that, by the 
authority of his practice, in which the condenser was 
made an indispensable requisite for every steam 
engine, Watt greatly retarded the general introduc- 
tion of steam power. The argument followed was 
that had Watt devoted his attention to the employ- 
ment of high-pressure steam instead of to the con- 
denser, he would have attained much higher economies 
than he did, and that the long persisting dread of 





high-pressure steam was in large part the result of his 
neglect to give it any kind of trial, 
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The Mining Exhibition. 


Ir is now some ten years since a Mining Exhibition 
was last held in London, and the present show, which 
opened on the Ist inst. at the Royal Agricultural 
Hall, Islington, and closes on the 14th, is the sixth 
of the series that was begun in 1903. With an interval 
as long as ten years between the two Exhibitions, it 
is only natural that considerable advances have been 
made in the machinery displayed; but that interval 
has, of course, to be discounted for the years of war, 
when there was little opportunity for development. 
One very striking feature about the Exhibition, 
which distinguishes it from most others, is the 
emphasis that is now put on the necessity for safety 
in all mining operations. This side of the subject is 
dealt with fairly extensively in the Gilbey Hall 
annexe, where there are models of rescue apparatus, 
photographs illustrating the dangers to which miners 
may be exposed through carelessness and some 
pictures of the experimental explosion gallery. 
Another allied exhibit in the main hall is that of 
Siebe, Gorman and Co., where demonstrations are 
given, in a gas-tight chamber with a glass front, of 
the use of smoke helmets and respirators. In the 
Gilbey Hall there is also a number of other exhibits, 
not directly connected with the engineering side of 
mining, which are, nevertheless, deeply interesting. 
There are geological specimens from such widely 
spaced countries as Colombia, Nigeria and Cornwall, 
exhibits from the Imperial Institute, the Geological 
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Survey, the Imperial College of Science and Tech- 
nology, and from several continental institutions. 

The exhibits of machinery in the main hall cover 
the whole of the floor space, but do not extend up 
into the gallery, and include a considerable propor- 
tion of apparatus from France, Belgium, Holland 
and America. The Exhibition can thus be quite 
properly called “‘ International.” In general character 
the machinery does not differ greatly from that which 
has been exhibited at other shows within recent 
times; but in the construction of details there are 
numbers of improvements, while it is noteworthy 
that the electric drive is steadily advancing in favour. 

In the case of such an Exhibition as the present 
one, when so wide a variety of machinery is on view, 
it is difficult to know where to start a description of 
the exhibits, so, taking one quite at random, we will 
begin with : 

David Ashton and Co., Limited, of Aztec Works, 
Neepsend, Sheffield, who are showing a number of 
haulage drums, driven by air engines and electric 
motors. In the case of the electrically operated drums, 
the drive is transmitted through double chain belts 
running over grooved pulleys, and then through a 
planetary gear arranged inside the barrel. The cage 
carrying the planet wheels can be held fast by a 
brake band or allowed to rotate idly, so that the 
drum can be started up quite slowly with the motor 
running at full s The same general arrangement 
is adopted with another haulage gear that is driven 
by a three-cylinder, single-crank compressed air 
engine. This engine has valves of the semi-rotary 
Corliss type, and is totally enclosed. It is made in 
several sizes of from 10 up to 30 horse-power. A 








third form of machine has the same type of planetary a special spring is fitted between the two valves ; thi, 


gear, but is driven directly by a two-cylinder oscil- 
lating air engine. 
stantial trunnions, and a small balance piston exposed 
to the full air pressure is used to keep the main 
cylinder up against the valve face. 

The Chemical Engineering and Wilton’s Patent 
Furnace Company, Limited, 76, Victoria-street, 
London, 8.W. 1, has a complete model of an oil 
refinery plant and an example of a forced draught 
furnace for burning small ;coal. This furnace is 
primarily intended for fitting into Lancashire or 
Cornish boilers, and is characterised by its very deep 
transverse fire-bars. The bars sit on the bottom of the 
furnace flue, and are packed tightly together, so that 
holes which are cored out through their lower part 
form continuous ducts, running along the length of 
the furnace, for the passage of the draught. The 
draught is produced by steam jets, that are claimed 
to consume no more than 1.5 per cent. of the total 
steam produced, and escapes up into the fuel bed 
through very small openings in the top face of the 

Tests which have been made with these 
furnaces burning coke breeze, show, it is stated, that 
an average of 16.7 per cent. of CO, can be maintained 
in the flue gases. 

Cooke, Troughton and Simms, Limited, Bucking- 
ham Works, York, have a fine display of theodolites, 
tacheometers, levels, &c., among which there is an 
example of the Jeffcott direct-reading tacheometer. 
In this instrument there is an ingenious cam gear 
that eliminates all trigonometvical calculations in the 
office. When the telescope is tilted to get a sight on 
the staff at a higher or lower level, 
the height and distance pointers are 
moved by the cam gear to make 
the necessary corrections. It is 
thus possible to enter directly in the 
field book the vertical height and 
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distance of the staff. Another interesting instrument 
on this stand is an improved miner’s dial fitted with a 
new sighting device in the place of the usual slits. 
This device takes the form of a point set up in the 
centre of a tube at each end of which there is a lens. 
It completely avoids parallax. 

The Hardy Patent Pick Company, Limited, 
Sheffield, has a large stand on which there are 
exhibited examples of its well-known coal-cutting 
machines and hammer drills, together with a new 
pneumatic forging and sharpening machine. This 
machine is virtually a small air hammer mounted on 
a horizontal bed, which also carries an anvil head 
and a slide for holding the dies that are used to form 
the work. The bed is about 10ft. long, and is raised 
on legs to a convenient height for the operator. On 
this machine practically any class of simple forging 
can be done by one man. 

Hobdell, Way and Co., Limited, 45, Church-street, 
Minories, whose new six-wheel service wagon we 
recently described, have an exhibit of general stores 
and fittings, including a simple little valve for petrol 
pipes in which external leakage is entirely prevented 
by a diaphragm. 

The Yorkshire Engine Company, Limited, Meadow 
Hall Works, Sheffield, is showing, in motion, some 
colliery haulage engines with oscillating cylinders 
for compressed air. These engines have two cylinders 
between which there are thé valve plates, that can 
be rotated through a small arc for reversing the 
engine. The valve is held up to the face of the 
cylinder ports by means of the air pressure acting on 
the unbalanced area of the valve, but in order to 
ensure contact of the faces when the air is shut off, 


This engine has unusually sub- | 





fact, together with the scavenging action of the 
exhaust, prevents the possibility of dirt or grit getting 
on to the valve face. The drums are free to revolye 
on the shaft on a gun-metal bearing in each drum, 
and are engaged to rotate with the shaft by sliding 
cast steel jaw clutches. The bearings throughout ay. 
lubricated by grease cups. The only oil lubricato, 
is that on the air pipe for cylinder lubrication, whic}, 
also lubricates the valve faces. Each drum has a 
band brake lined with Ferodo. 

The Worsley Mesnes lronworks, Limited, of Wigan, 
have a model of a colliery incline on which the action 
of the Rearer safety carriage is demonstrated. ‘This 
apparatus is intended for coupling at the tail of a 
train of tubs with the idea of preventing an accident 
should they break away from the rope. A centrifugal 
governor connected with the carriage wheels releases 
a catch in the event of a runaway, and a set of drags, 
that open scissors-fashion, bite into the floor and roo{ 
so as to stop the tubs. On the same stand thero is 
an example of Melling’s controller for preventing 
overspeeding and overwinding in mine shafts. The 
machine shown is specially intended for use in connec- 
tion with electrical winding engines, as it controls 
them throughout the duration of the whole wind, 
during which it produces, if called into action, a soft 
breaking action, but acts positively and quickly at 
the bank. Motion is given to the governor a in 
Fig. 1 by means of roller chains and sprocket whwels 
from the crank shaft or drag shaft of the winding 
engine. The worm 6 and the worm wheel ¢ are also 
driven in a similar manner. The worm wheel 
revolves the dise d, nearly one revolution for a com 
plete wind, and through the medium of a steel band « 
which is set to a speed slightly greater than the 
maximum speed of the engine during every portion 
of the winding, controls the claws f of a clutch mounted 
on the governor spindle, in close proximity to the 
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claws of another clutch g. This clutch g has its 
position on the spindle determined by the governor 
and revolves with the spindle. The clutch f does not 
revolve under normal conditions, but simply slides 
up and down the spindle as determined by the roller 
path or steel band e. Should the engine be going too 
fast the cluteh g will engage with the clutch f and set 
the three wheels h' h? h® revolving. On h* and h* 
are attached right-handed and left-handed screws 
respectively, fitted with nuts. One of these nuts 
must rise, no matter in which direction the engine is 
running, and carry with it the bell crank lever j‘ or 
j? and apply the brake gradually through the lever j* 
and the rod k. Immediately the wheel h' starts to 
revolve a cam | trips the lever m and in turn releases 
the loaded spring n and so cuts off current from the 
motor. 

The adjustable band e is set to suit the particular 
rate of retardation of the engine to which it is applied, 
and, as before described, raises the clutch f, through 
the intervening roller q and the two levers. Should 
the wheel h' and the cam / be set revolving in this 
position, which is near the end of a wind, the toe of 
the lever s will be moved and through the adjacent 
coupling-rod will bring into operation the loaded 
spring to apply the brake instantaneously. Should 
the engineman at the end of a wind run too far through, 
or should the engine start in the wrong direction, the 
cam u or v will be set opposite its respective lever 
2 or w and trip both the loaded springs and so put 
the brake full on and cut off the current from the 
winding motor. 

The Brightside Foundry and Engineering Com- 
pany, Limited, of Sheffield, is exhibiting a roofing 
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tile press, a three-throw pump, and a set of cage 
keps. The pump is chiefly noteworthy on account of 
the method of fixing the barrels, which are plain 
cylindrical castings with a broad groove turned on 
the outside at the centre. This reduced part of the 
barrel rests on a saddle on the bed, while a keep is 
bolted down on the top. It is thus a simple matter 
to remove any of the barrels should they need re- 
poring. The pump shown is capable of delivering 
54 gals. per minute against a head of 700 lb. per 
square inch when running at 60 revolutions per 
minute, and is driven by a 35 horse-power alternating- 
current motor running at 725 revolutions per minute. 
The kep gear, which is, of course, used to take the 
weight of the cage during loading and unloading, is 
shown in Fig. 3. The keps are substantial castings 
with eurved lower faces that bed directly on the 
machined face of the main casting, so that the weight 
of the cage is carried directly without the inter- 
vention of any pins. To release the cage the keps 
are withdrawn, downwards and backwards, by the 
lever system shown, and the weight is gently trans- 
ferred to the rope. It is thus unnecessary for the 
engineman to take the weight before the keps can be 
withdrawn. 

E. Green and Son, Limited, of Wakefield, have a 
full-sized model of their standard type of economiser, 
and some examples of the new Ringstay joint which 
has been devised to meet the requirements of the 
higher boiler pressures that are becoming the vogue. 
The economiser is too well known to need description, 
but the new type of joint, shown in Fig. 4, is a com- 
parative novelty. It has been introduced as doubt has 
been expressed in some quarters as to the ability of 
the friction joint between the economiser tubes and 
headers to stand up to the higher pressures now 
met with, although the old type of joint is still con- 
sidered adequate on the Continent. The Ringstay 
joint consists of an external cast iron ring plate con- 


come these difficulties and save the kinetic energy 
of the moving column of water the new booster has 
been designed. It consists of a simple shell or cylinder 
with atop and bottom. The combined air and water is 
discharged into the top and at one side—at a tangent 
to the periphery—under high velocity from the well, 
causing it to swirl and effecting in this way a perfect 
separation of the air and water. The water leaves the 
separator by an outlet at the bottom, also at a tangent 
to the periphery, and the air passes off at the top. 
The downward centrifugal action completely separates 
the air from the water, leaving the air quite dry and 
freeing the water entirely from air bubbles. The air 
pressure in the booster is controlled by a valve set to 
maintain the pressure required by the head, against 
which the booster is to discharge. There are three 
ways in which the air escaping from the booster may 
be employed :—(1) It may be allowed to escape 
through the vent valve to the atmosphere; (2) it 
may be returned to the intake of the compressor, 
when the fact that this air is at a lower temperature 
than atmospheric air and at a slightly greater pressure, 
secures a decided gain in volumetric efficiency ; 
(3) where the water is discharged at an elevation 
above the surface, either near or at some distance 
from the well or wells, a greater gain, it is claimed, is 
secured by discharging the air from the booster or 
boosters through a mixing tube in the base of the 
riser pipe, lightening the water discharge column and 
reducing the head. 

Meldrums, Limited, of Timperley, Altrincham, 
have a model front of an 8ft. diameter Lancashire 
boiler fitted with their forced draught furnace, and 
@ special split bridge that admits hot air behind the 
bridge, which thus ensures complete combustion. 
There are also, on this stand, an oil burner, mechanical 
stoker, and some illustrations of a new plant for the 
low-temperature carbonisation of coal. 

Davey, Paxman and Co., Limited, of Colchester, 
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taining a cast iron split ring, which is forced over the 
tube end and into the ring plate, and is held in con- 
tact with a machined shoulder on the tube end by 
means of four set serews connecting the ring plate 
to the header. The tubes provided with Ringstays 
have the machined shoulder at each end. The split 
rings engage with these shoulders and stand clear 
of the machined faces of the sockets, thus ensuring 
rigid joints. Direct pull tests have demonstrated 
that each of these joints is capable of withstanding 
a dead load of over 20 tons, quite apart from its 
frictional holding power, while an economiser fitted 
with them has been tested up to a pressure of 2500 Ib. 
per square inch before it showed any signs of distress. 
The lids in the new economiser are of the usual internal 
conical design, but of smaller diameter than the stan- 
dard internal lid. The lid hole is stepped—see a, 
Fig. 4—-so that if a tube requires replacing the metal 
can be more readily reamered out, the original lid 
being replaced by one of external type. This arrange- 
ment is preferable to providing in the first instance a 
large external lid opposite each tube, as there is much 
less joint surface. 

The Sullivan Machinery Company, of Salisbury 
House, London, E.C. 2, is showing some American 
coal cutting and drilling machinery, the Turbinair 
hoist which we described a short time ago, a machine 
for sharpening cutter bits by a rolling process, and a 
model of an air lift well. The special feature about 
the air lift is that it is equipped with a Cyclone 
booster, as shown in Fig. 2, by means of which the 
water may be lifted to an elevation above the surface 
by using the air employed in the air lift proper a 
second time, or the water may be forced through long 
horizontal lines by pressure maintained in the 
separator. In some of the boosters heretofore used 
for this purpose perfect separation of the air from the 
water did not take place, and a certain amount of air 
was carried over into the water discharge lines, or, 
on the other hand, water passed out with the air into 
the air lines and caused trouble, In order to over- 


have two stands, on opposite sides of the gangway. 
One of these is devoted entirely to a compound 
horizontal steam engine, which is shown at work. 
It has cylinders 9in. and l5in. diameter by 16in. 
stroke, a fly-wheel 6ft. diameter by llin. wide on 
the face, and it runs at 135 revolutions per minute. 
It is suitable for a steam pressure of 140 Ib. per square 
inch, at which pressure and at standard speed it will 
develop 50 to 60 brake horse-power. The steam for 
this engine, together with some of the other exhibits, 
is supplied by a boiler on the stand opposite. There 
are three complete boilers, one of the locomotive 
type, with 725 square feet of heating surface, and 
capable of evaporating 3200 lb. of water per hour ; 
a Paxman Economic boiler, with a capacity of 
2390 Ib. of water per hour; and an Essex vertical 
boiler. There is also an Economic boiler erected in 
its setting, but with the shell plating and flues removed 
in the middle, so that one can walk right through to 
study the internal construction and facilities for 
cleaning. There is also a separate nest of tubes out 
of an Essex boiler, the headers for which are a very 
fine example of plate flanging. A 25/32 horse-power 
vertical steam engine, at work, and a model of a 
ld4in. and 23in. by 24in. Paxman-Lentz tandem 
compound engine complete this exhibit. The model 
is complete in every detail, and is workable, but in 
order to avoid soiling it, it is being turned over by a 
concealed electric motor. 

The Lea Recorder Company, Limited, 28, Deans- 
gate, Manchester, is showing, in operation, the 
recording water meter with which engineers all over 
the world are familiar, and an example of the coal 
meter, for fitting on chain grate stokers, that has 
already been described in THe Enorineer. There 
is also an adaptation of the latter machine, known 
as the “‘ Cubi Meter,” which is in reality a short section 
of chain belt equipped with the coal meter apparatus. 
It is intended for insertion in the route of any granular 
material, such as a bulk supply of coal, which it will 
measure and record irrespective of the rate of flow, 








John Thompson, Limited, of Wolverhampton, 
make a special feature of. a large Kennicott water- 
softening plant, and also have some sections of the 
dish-ended boiler always associated with their name. 
There are also on this stand a number of boiling pans 
coated by the Schoop process, with copper, léad, 
aluminium, and tin. The coatings are beautifully 
smooth and appear to be absolutely continuous, 

The Fusion Corporation, Limited, of Middlewich, 
Cheshire, is demonstrating the Hutchins rotary dryer. 
As this machine was fully illustrated and described 
in our first issue of this year, it is unnecessary to 
enlarge upon it here, but it is noteworthy that it is 
being put forward at the Exhibition in connection 
with the production of Electrodust—a material for 
the stone-dusting of mines for the checking of explo- 
sions. This material is a special carbonate of lime, 
and is dried, during one pass through the machine, 
from a water content of 40 per cent. down to 0.1 per 
cent. 

The Victaulic Company, Limited, 28, Victoria- 
street, London, 8.W. 1, is showing the leak-proof pipe 
joint with which all our readers are familiar, together 
with a hose coupling working on the same principle. 
In some cases it is now recommended that the ends 
of the pipes should be expanded slightly, before the 
joint is made, so that the clip may embrace the 
shoulders formed by the expanding and thus prevent 
end movement. 

W. H. Dorman and Co., Limited, of Stafford, have 
an imposing display of rock-drilling plant working 
on the wave-power principle, which we recently dis- 
cussed, and some of the machines are shown in 
operation on large masses of rock. 

The Clay Cross mine signalling apparatus, which is 
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exhibited on the stand of the Pluto Stoker Company 
Albion Chambers, King-street, Nottingham, fulfils 
the requirements of the Coal Mines Regulation Act 
and registers “Men” and “ Right-away”’ signals 
on one dial only. The apparatus is operated mechani- 
cally and electrically, and is so designed as to provide 
@® non-cumulative, visible illuminated and audible 
indication of the signal from the pit bottom to the 
engine-house. At the same time it does not permit 
the apparatus to return to “zero” until after the 
engine has started. The Clay Cross cancelling 
arrangement for mine signalling apparatus, also 
exhibited, is designed to provide a mechanical trip 
motion which will trip the indicator and return it to 
zero immediately the winding engine is started, in 
whatever position the cage may be in the shaft, thus 
immediately giving a clear dial for any other signal 
which may be required, even during the run. It 
thus does away with the danger of the engineman 
making a false move by reading a previous signal 
still uneancelled on the dial. 

The Turbine Furnace Company, Limited, of 238s, 
Gray’s Inn-road, London, W.C. 1, shows one of its 
forced draught furnaces fitted with a new type of 
bar that has been devised for burning anthracite 
dust and other non-bituminous coals. The furnace 
is intended only to provide a forced draught to the 
fire, and it does not pretend to perform any of the 
operations of stoking or cleaning the fires, although it 
greatly facilitates the latter. In the place of the 
ordinary fire-bars there is arranged a network of 
small castings, which, on account of their similarity 
in cross-sectional appearance to the blades of a steam 





turbine, give the furnace its name, These short 
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| 
fire-bars are placed on the top of long troughs, to 


form the grate, and have intervening slits about }in. 
wide. The slits open out downwards and slope forward 


as shown in the section through the furnace—Fig. 5— 


so that they provide contracting passages for the 
supply of air to the fire. At the upper extremity of 
the slits small notches are formed in the castings to 
distribute the draught. The necessary air is forced 
into the front ends of the troughs by means of a series 
of steam jet blowers. These blowers are simple bell- 
mouthed castings, opposite each of which there is a 
small steam jet. The steam supply for the jets is 
led through a coil in the smoke-box in order to ensure 
that it is thoroughly dry When it arrives at the jets. 
Ordinarily, a steam pressure ranging between 10 Ib. 
and 301Ib. per square inch is used at the jets, and 
produces an air pressure in the trough of from 0. l5in. 
to 0.35in. The troughs are tapered from end to end 
with the object of ensuring an even distribution of the 
blast under the grate. The makers inform us that 
by condensing the steam passing through the jets, 
they have proved that the steam consumption is 
approximately 1.33 per cent. of the total steam made 
by the boiler, while the quantity caleulated according 
to Rankine’s formula amounts to 1.57 per cent. The 
principle and general lay-out of the furnace is the 
same for all classes of boiler, but its details have 
naturally to be adapted to the individual fire-boxes. 
Thus, in the case of the Cochran boiler illustrated, 
solid segments are arranged round the grate to fill 
out to the circular contour of the fire-box, while the 
blowers are sloped downwards towards the ash hole. 
The actual furnace shown in the drawing has been 
fitted in a boiler at work in Derby, which previously 
was consuming 4 tons of large coke per day of twenty- 
four hours. Close by there was a great dump of 


Exhibition, and those which have yet to take place 
include :— 


June 9h.—4 p.m.: 
Petroleum Technologists. 

June 11th.—12 noon: Visit of the Lord Mayor and Sheriff 
Studd. 4.30 p.m.: Mexican reception. 

June12th.—11.30a.m.: “ The New Coalfields of the Campine,” 
prepared by the Administration of the Coal Mines of Beeringen, 
delivered by M. Armand Capiau, Ingénieur Directeur de la 
Société des Charbonnages du_Levant de Mons. 4.30 p.m.: 
Colombian reception. 

June 13th.—4.30 p.m.: French reception. To meet his Excel- 
lency the Frenth Ambassador. Monsieur le Comte de Saint 
Aulaire. 

June 14th.—11.30 a.m.: ‘‘ The Importance of Fine Chemicals 
in Industry,” by Mr. E. I. Lewis. 12.15 p.m.: “ The Purity of 
Chemical Re-agents,” by Mr. Edmund White. 4.30 p.m.: 
Reception, Société de Chimie Industrielle, Union Internationale 
de la Chimie Pure et Appliquée. 


Conversazione of the Institution of 








Some Considerations Concerning 
Technique.* 


ScrENTIFIOC inquiry divides itself into observation and 
experimentation. The two are closely connected and 
in most sciences the employment of both methods is 
possible, and wherever it is possible, it is always desirable. 
Some sciences, ¢.g., astronomy, by the nature of their 
subject matter depend entirely upon one of these methods. 
Where it is impossible to vary the conditions determining 
the interaction of the phenomena studied by the science, 
observation is the only method applicable. This does 
not mean that such sciences are therefore less exact 
than those in which it is possible to employ the experi- 
mental method, for the contrary is often the case. The 
exactitude of an observational science will depend upon 
two main factors, one connected with the scientist and 
one connected with the subject matter. Exactness de- 
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speaking, lie outside the control of the experimenter, 
and consider those that may justly be laid to his account. 
The only way of formulating tests for @ specific object 
is to base them on a priori reasoning from premises 
| yielded by previous observations and experiments; in 
| other words, to give such tests which, according to our 
knowledge and previous experience, seem to fit the case 
best. Unfortunately, this particular branch of science 
is in so undeveloped a state at present that for man, 
years to come we cannot expect that the tests given 
will be as accurate and definite as is desirable. A new 
field’is being opened up, and the best methods of exploring 
| it have gradually to be found. 
| We are entitled in a young science to demand rigid 
| adherence to scientific method, and if this is not the case 
| it has no right to be ranked as a science; but we are 
not entitled to"demand that it shall adhere to the par 
| ticular methods”"employed by sciences dealing with similar 
but not identical problems. Each science, in order to 
rank as such, must adhere to the general principles o{ 
scientific method ; but each science must create its own 
technique, and the only way in which we can judge 
such a technique will be if it actually tends to solve the 
problems it was created to deal with, and not how far 
it resembles the technique of other sciences. The sciences 
of industrial psychology and physiology have as their 
subject matter some of the most elusive factors concei\ 
able, and even if they had reached as full a state of develop 
ment as the older sciences their conclusions would not 
pass beyond the stage of probability. Those who are 
working in them come equipped only with laborator, 
technique, and their first task is to learn how to adapt 
such technique to the conditions under which their in 
vestigations have to be carried out and at the same time 
to develop a technique which shall be more adapted 
for its purpose than one carried over from the laboratory 
Even with data which lend themselves definitely to 
statistical treatrnent was must avoid laying too much 
stress on the purely statistical aspect. Naturally, a corre 
lation which is not greater than its probable error cannot 
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unsaleable coke dust, which inspired the installation 
of the turbine furnace. The boiler, in using up 
this dump, raised steam more easily, the fireman 
said, without the addition of other fuel, than was the 
case when lump coke was being burned. During a 
test on a Lancashire boiler at the Becton gasworks, 
which was continued for a period of eight hours, 
94 cwt. of coke breeze containing a large proportion 
of fines was burned and 5700 gallons of water evapo- 
rated into steam at 100 lb. pressure. The coke was 
a mixture of which 25 per cent. was under jin. mesh, 
70 per cent. between jin. and l}in., and 5 per cent. 
over l}in. The average of fifty analyses of the flue 
gas showed 17.8 per cent. of CO,, 2.5 per cent. of 
O,, and 0.3 per cent. of CO. It is the custom at 
Becton, where there are, in all, over a hundred boilers, 
several others of which are also fitted with Turbine 
furnaces, for a chemist to sample the flue gases of all 
the boilers daily. We are told that it is quite usual 
to find the percentage of CO, in the case of the Turbine 
furnaces above 16 per cent. 

The Rhondda Engineering and Mining Company, 
Limited, Bridgend, South Wales, is showing the 
hydraulic separator for coal and ores that we have 
referred to in connection with recent Exhibitions ; 
John Tullis and Son, Limited, St. Ann’s Works, 
Glasgow, have a fine display of leather and balata 
belting ; Mining Appliances Company, of 32, Chureh- 
street, Sheffield, exhibit a jigging conveyer in opera- 
tion ; Gyrol Roller Bearings, of 65, Ebury-street, 
Westminster, have some simple roller bearings, in 
which the cost of production has been reduced to 
such an extent that they are applicable to such 
services as the axles of colliery tubs, and Ferodo, 
Limited, Chapel-en-le-Frith, has a display of the 
well-known friction lining material for brakes and 
clutches. 

There is, of course, a considerable number of 
exhibits, including many of electrical apparatus, 
over and above those referred to in our notes, but 
space does not permit us to describe them in detail 
at the moment. A number of social functions and 





lectures have been arranged in connection with the 
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pending on the scientist is determined: first by power 
to observe accurately, and secondly by ability to for- 
mulate correct hypotheses based upon and explaining 
the observed phenomena. Exactness depending on the 
subject. matter will be determined by whether it lends 
itself to exact mathematical treatment, or whether it 
lends itself only to problematic reasoning. 

The sciences in which the Industrial Fatigue Research 
Board are interested in their study of fatigue and the 
problems connected with it, are concerned with human 
action under given conditions. These sciences belong 
to what may be called the biological group—to distinguish 
them from the physical sciences, such as chemistry— 
and are heirs to all the uncertainties connected with the 
interpretation of human behaviour; the nature of the 
subject matter precludes the possibility of arriving at 
conclusions of absolute certainty—the most that can be 
expected is carefully to estimate the probability of the 
conclusions. 

Industrial records are rarely so complete as might 
be desired, so that it sometimes happens that one change 
affecting results may be recorded, while another that 
accompanied it may not be recorded at all. For instance, 
a change in the length of spell may be introduced which 
has an effect on output, but a change in method of manu- 
facture introduced at the same time so as to fit in better 
with the new length of spell, may pass entirely unnoticed. 
In such circumstances results may be attributed to one 
cause, which are in fact either attributable to that cause 
in conjunction with another, or entirely to the other 
cause. 

The experimental method in the study of fatigue con- 
sists in altering either the methods of work or the conditions 
of work, and noting the results. Such experimentation 
should always be based upon the results obtained by 
the observational method, otherwise any alteration of 
method or condition is a leap in the dark; when, how- 
ever, it is conducted upon principles already indicated 
by the observational method, it partakes more of the 
nature of an intelligent empiricism. . 

The experimental method is usually @ necessary com- 
plement to the observational method; for by these 
means we are able to test conclusions suggested by obser- 
vation, and so bring them to the touchstone of reality. 

Let us now pass from the sources of error which, strictly 

* Extracts from a paper by Mr. E. Farmer in the Third 
Annual Report of The Industrial Fatigue Research Board. 
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be taken into aceount, but we are not entitled to demand 
that every correlation worthy of consideration should 
be sufficiently high by itself to form the basis of a reason 
able hypothesis. Correlations which are only just signifi 
cant should not be too lightly passed over, for they may 
indicate lines of further research, and in any case, as 
has already been pointed out, there are sufficient sources 
of error seriously to mar the method of correlation as a 
final criterion. It may be possible to repeat the experi- 
ment several times, and in each case to eliminate certain 
sources of error, though im no case to be able to eliminate 
all. If throughout such a series of experiments a small 
though significant correlation is found, then we are jus 
tified in paying more attention to it than if we evaluated 
it on @ purely mathematical basis, for the probability 
is that there is a real and important relationship between 
the two qualities which just manages to make itself felt 
in spite of adverse conditions. 

Conversely, when a correlation is high, we must avoid 
placing too much reliance on it until it has been sub 
mitted to further tests, for it has been found that a test 
yielding a high correlation with one group of subjects, 
will not give a significant correlation with another, and 
apparently similar, group. This tends to show that there 
are interfering factors which have not been discovered, 
or that the correlation was not a geniune correlation 
between the two qualities, but one between one quality 
and another unknown quality which correlated highly 
with the quality we thought we were dealing with. It 
is sometimes possible to overcome this difficulty by the 
method of partial correlation, but this is not always the 
case. 

Statistical reasoning is a method of determining proba- 
bilities. Where the only data at our disposal are of « 
purely numerical kind, the statistical method is the 
only means of dealing with them ; but in estimating the 
probability of a conclusion we often have data at our 
disposal other than the purely mathematical. When 
this is the case it is highly unscientific to disregard them. 
If, for instance, a rather low correlation has been obtained 
connecting two qualities, and there are reasons, based, 
perhaps, on some independently established principle. 
for connecting these two qualities, then we are entitled 
to take this factor into consideration and pay greater 
respect to the correlation than we should be justified 
m doing otherwise. 
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Railway Matters. 





Tue Ministry of Transport has now announced the 
names of the members of the general and railways panels 
of the Railway Rates Tribunals for the year ending 
March 3lst, 1924, appointed under Section 24 of the 
Railways Act. 

By slipping, at Stoke Gifford, coaches off the 8.45 a.m. 
and 8 p.m, South Wales expresses from Paddington, 
two additional services have been given by the Great 
Western from London to Bristol, in 2h. 18 min. and 
2h. 20 min. respectively. 

Visrrors to Berne will remember the Bernerhof Hotel, 
adjoining the Federal Palace, which the American rai!way 
delegates to the International Railway Congress in 1910 
made their headquarters, The hotel has now been pur- 
chased by the Swiss Government to be converted ato 
oftices for the Post and Railways Department. 

By a judgment in the King’s Bench Division on the 

17th ult., it has been decided that the limit of £100 for 
norm injuries applicable to a workman's ticket does 
nat prevent the user’s dependants, in the event of his 
being killed owing to the negligence of the railway com- 
pany, suing for more than that sum. The judge assessed 
the damages at £800, in case the railway company's 
appeal against his judg t fails. 

Havine been asked what steps, if any, he was taking 
to utilise inventions to secure the automatic 
locking of railway carriages whilst in motion, in view 
of recent accidents, Major H. Barnston replied that the 
Ministry of Transport is not pressing the railway companies 
to adopt devices of this character, which, the Ministry 
is advised by the inspecting officers of railways, might 
be liable to interfere with the egress of in the 
event of accident or emergency, and are also open to 
other practical Pa 

ANSWERING jon as to the reports on railway 
accidents in recommendations were made as to 
automatic train control, the Parliamentary Secretary 
to the Ministry of Transport said that the recommenda- 
tions referred to are in every case brought to the notice 
of the railway companies concerned, and, in addition, 
the companies have been asked to consider the important 
conclusions arrived at by the Departmental Committee 
on Autematic Train Control, whose report was published 
last year. In accordance with this request, the com- 
panies have, as recommended by the Departmental 
Committee, appointed a committee of experts on the 
inatter, and that committee is now sitting. 


We have more than once—the last occasion being in 
a leading article on November 17th last—asked why the 
railway com electric traction in the London 
area, e.g., the late London and North-Western, London 
and South-Western, and London, Brighton and South Coast, 
do not imitate the Metropolitan, Metropolitan District 
and Underground companies in the use of electric fog- 
repeater signals instead of retaining the old-fashioned costly, 
dangerous, inconvenient and unreliable hand fog-signalling. 
During a discussion on this subject at the Institution 
of Railway Signal Engineers on the 16th ult., Mr. Holt, 
of the Metropolitan, said he could not see why ‘this should 
not be done, and Mr. T. 8. Lascelles said that its use 
on the Belgian State Railways reduced the number of 
collisions due to drivers over-running signals during fog 
from forty-three & year to two and subsequently to nil. 


Accorpine to the Board of Trade retuins, the value 





Notes and Memoranda. 





Ir is understood that a company is to be formed to work 
iron ore deposits about 50 miles from Colombo, where an 
area of 80 acres is estimated to contain 200,000 tons of 
iron ore. Samples of the ore examined by the Ceylon 
Government Analyst and the Imperial Institute, London, 
are said to show that the deposits are well up to the 
standard of ores in other countries. 

Tue Gouin Reservoir on the Upper St. Maurice River, 
near the La Loutre Rapids, Quebec, constitutes one of the 
largest reservoirs in the world, its capacity being 160 thou- 
sand million cubic feet and the water area 300 square 
miles. The storage permits of @ regulated permanent 
flow of 12,000 cubic feet per second at Shawinigan, or, 
in other words, a capacity capable of providing for an in- 
stallation totalling 1,000,000 horse-power at the various 
sites along the river. 

CoMMENTING on @ paper read before the American 
Institute of Mining and Metallurgical Engineers, Mr. 
B. F. Tillson hn that where tracks were good, even 
3000ft. a minute was not an excessive speed in winding 
men. Unfortunately the factor of safety had to be 
at a lower figure in deep shafts than in shallower ones, 
for in a deep shaft the rope was so long that it was 
sible to get a higher factor of safety, the rope itself being 
the real burden to be supported. 

In concluding a paper read before the South African 
Institution of Engineers, Mr. A. E. Simmons said that an 
air compressor installed without reference to the behaviour 
of its inlet and discharge pipe work, and operated without 
Periodical check on its performance, may be a source of 
considerable unnecessary expense to its owners. It is 
not uncommon, he said, for a state of affairs to exist in 
which the total lost work account is equivalent to 10 per 
cent. increase in the power required to drive a compressor, 
compared with its normal best performance. 


A new method of glass melting, devised by Mr. Alec 
Ferguson, is worked, according to the Chemical Trade 
Journal, in conjunction with a producer, of design, 
and the principle is that of grinding the batch to about 
60 mesh and passing it into a tank of inverted-cone shape 
through which the gases pass and assume a whirling 
motion. In this way the particles of glass are scattered 
to the sides of the tank and flow downwards. The very 
fine particles of glass are formed im an extraordinarily 
short space of time, and the mass of the glass can be seen 
flowing down the sides of the tank as a perfectly clear 
liquid like glucose. 

Dirricutty in controlling steam temperatures under 
variable load conditions is a problem confronting the 
operating departments of many stations. We have it 
on good authority, states Power, that steam tem: 
in one station, designed for operating at 650 deg., recently 
ran to 1100deg. for a considerable period. That the 
valves and fittings stood up under such conditions is most 
creditable. Another large station designed for 700 deg. 
has been running at times over 800 deg. without disastrous 
results. Nevertheless most power-plant designers, 
although now favouring higher pressures, are conserva 
tive as to temperatures. 

In the discussion which followed a lecture by Mr. J. C. 
Griffin before the Diesel Engine Users’ Association, it was 
generally conceded that one of the most important factors 
in the avoidance of scale troubles in water jackets round 
the cylinder heads and liners of Diesel engines in recent 
years had been the practice of allowing the cooling water | 





of the railway material exported during the four th 
ended April 30th last was as follows, the corresponding 
figures for 1922 and 1921 being added in brackets :— 
Locomotives, £1,149,021 (£2,341,566, £2,512,263); rails, 
£813,786 (£1,297,255, £1,568,681); carriages, £422,003 
(£680,342, £521,812); wagons, £999,504 (£1,754,585, 
£2,318,031); wheels and axles, £346,591 (£586,614, 
£867,626) ; tires and axles, £145,065 (£200,464, £593,970) ; 
chairs and metal sleepers, £261,291 (£839,556, £694,261) ; 
miscellaneous permanent way, £364,890 (£626,552, 
£1,157,506) ; total permanent way, £2,017,205 (£3,633,931, 
£5,010,179). The weight of the rails exported was 90,605 
tons (123,341 tons, 69,264 tons), and of the chairs and 
metal sleepers, 22,808 tons (59,877 tons, 28,371 tons). 
During April, 1923, locomotives to the value of £258,728, 
and rails to the value of £79,757 were shipped to India. 


Ix order to reduce the number of unemployed among 
the skilled craftsmen who have been discharged from 
Crewe railway works, the Ministry of Labour has promoted 
a scheme whereby @ large number of them may find 
employment on the French railways. There are nearly 
1000 out of work at Crewe, and a batch of twenty-five 
expert fitters has left for Paris in charge of Government 
officials. They are all single men, and are being n- 
teed at least twelve months’ employment. It is the first 
experiment of the kind in the country, and if it prove 
successful other batches will follow. There is a great 
shortage of fitters and boilermakers in France, = s Ss 
is expected that the French industries concerned wil 

absorb a large number of English unemployed. The = 
will receive standard rates of pay and will be housed 
together. Already 700 men have volunteered their ser- 


vices. 


SpkAKING on the Ist inst. at the annual meeting of 
the Mansfield Railway Company, Mr. J. F. Houfton, 
the chairman, said that it was with unfei regret 
that they handed over the line to the London and North- 
Eastern Railway before it had reached its full earning 
capacity. He felt sure that, had not the Railways Act 
come into operation, in ten years’ time the line would 
have been paying from 8 to 10 per cent. on the ordinary 
shares. Sir Eric Geddes had not used an axe upon them, 
but a sledgehammer, and had crushed them to pieces 
as far as they were a individuality. i 
regretting that they had to control, he had full con- 
fidence that it would be a very valuable asset to the Lon- 
don and North-Eastern Railway, and would tly 
help in the development of the rich mineral Sistrice 
through which it We would add that the Mans- 
field Railway was described in Tor ENGINEER of November 
9th, 1917, and reference to that article would show that 
the line was admirably designed and well built. 


hit is stepped down to 550 volts for distribution to the paper 


to circulate for fifteen or twenty minutes after 

an engine. Dr. R. Lessing gave some very interesting 

information concerning the difficulties of prescribing a 
it t t for any water in consequence of the 

varying nature of the impurities therein, and he pointed 

out that in many cases certain impurities acted in a 

colloidal capacity. 

In the Electrical World of April 28th, the results of an 
inquiry into the relative merits of painting and galvanising 
outdoor steel structures are reported. Practice is very 
diverse, but, broadly speaking, galvanising is preferred 
for towers, as it lasts for eight to fifteen years, whereas 
paint lasts only for two to four years, and repainting near 
live wires is dangerous to life. Galvanising adds about 
one-third to the first cost-of the steel, but in the long run 
may be cheaper than painting ; on the other hand, lighter 
sections may be used if galvanised. In a damp, salty, or 

ur-laden atmosphere, galvanising has a short 
life. Painting seems to be more widely used. The 
quality of both galvanising and paint is very eee 
Isolated structures are preferably galvanised. Some 
ies which have used aluminium paint, with a 
suitable vehicle for the aluminium powder, have found the 
results most satisfactory and encouraging. Hot galvanis- 
ing is very much superior to cold galvanising. The opinions 
of many correspondents are given in full, and contain much 
valuable information. One states that imcreasing the 
thickness of all parts by }in. costs less than the galvanising 
of the thinner metal. 
THe Electrical News recently described what is said to 
be the most modern pulp and paper mill in the world. 
This belongs to the St. Maurice Lumber Company, and is 
situated at Three Rivers, Quebec. The approximate 
electrical load of the mill is 23,500 horse-power, and the 
power is supplied by the Shawinigan Water and. Power 
Company from its hydro-electric plant twenty-five miles 
distant. The three- 60-cycle current is transmitted 
over two lines at 60, volts to a transformer sub-station 
six 4000 kilovolt-ampére single-phase trans 
formers in two banks. These oil-insulated, water-cooled 
transformers step the current down to a secondary pressure 
of 2200 volts. At this pressure about two- thisds of the 
power is taken to the wood-grinding motors, which repre- 
sent a load of 16,500 horse-power. The remainder of 
the power is transmitted to @ secondary sub-station, where 





machines, the te sereen room, the pump house and 


a "buildings. "Prectically the whole of the plant and 
is of Canadian manufacture; the electrical 
somabrentton and mechanical piping installation was 
carried out by the Canadian Comstock Company, Limited, 
of Montreal and Toronto. 






Miscellanea. 





WE are informed that the managers of the White Star 
Line are giving an annual prize for internal ship decoration 
designs for competition among the students at Liverpool 
University School of Architecture. 

Tue latest annual report of the Chicago city engineer 
states that the peak in the daily demand on the water 
supply service is more than a thousand million gallons, 
or at a rate of 367 gallons per capita. 

Ir has been practically decided that the preparatory 
local exhibition which it was to hold in Madras, 
late this year, in connection with the forthcoming British 
Empire Exhibition, shall be given up. 

Accorpine to the latest investigation of the Chinese 
Ministry of Agriculture and Commerce, the total coal 
production in China for 1922 amounted to about 21,300,000 
tons, of which 5,500,000 tons were produced by Chinese 
mine-owners. 

Tue Mines Department has issued the official edition 
of the parts of the Abstract and General Regulations 
required to be supplied to und®rground workmen in 
“Safety Lamp” Mines, with extracts from the Ex- 
plosives in Coal Mines Order, 

A REPoRT from Moscow states that the export of Russian 
manganese ore, which ten years ago amounted to some 
564,500 tons, only reached about 250,000 tons last year, 
having been largely ousted by manganese ores from Brazi! 
and British India. The unsatisfactory state of the trade 
is attributed mainly to the defects in the Soviet organi- 
sation. 

It is reported from Canada that Professor R. Carr- 
Harris, for many years lecturer in civil engineering and 
gp te at the Royal Military College, Kingston, 

, and subsequently at Queen's University, Kingstor, 
Ged’ on May 13th in thie eiphtioth year. Earlier in h's 
career Professor Carr-Harris filled some important appoint - 
ments in connection with the construction of the inter- 

lonial and Canadian Pacific Railways. 

Worx on the Back Bay reclamation at Bombay has 
progressed to such an extent that the gantry has now been 
completed as far as was laid down in the programme 
of work for the season 1922-23, that is, to a point 5100f'. 
from the commencement of the work. The rubble mound 
has been completed for a distance of nearly 3000/t., 
and further carried out partially for a length of 500ft. 
The mass concrete wall was finished for a length of 1858{t. 
at the end of last — a 





hemical Trade Journal that a 


r , s. 
Two other kaolin deposits were known to exist in that 
country, but they have not been used to any great extent 
on account of their distance from the railway and the 
difficulties of transportation. The new deposits at Wart- 
sila, on the contrary, are easily accessible, and mining 
operations are expected to be begun this year. 


TENDERS are invited for the extension of the mole of 
ra Port of Valparaiso and complementary harbour works, 
for the navy. The tenders are to be delivered in 

iow Saath es the Ministeria de Hacienda in Santiago, 
Chile, and they will be opened on A\ Sist. Par- 
ticulars and i i will be at the Chilian 
ion i or at the Comision de Puertos in 
gay It is understood that the specification calls 
the extension of the mole by 700 m., which will afford 

d." the seafront as far as the present Bellavista 

The depdts, &c., for the navy are to be erected 

on a site just beyond the new mole. 

Tue recently opened works of the Mysore Distillation 


and Ironworks, comprise, to the Indian and 
Eastern BE twelve retorts le of carbonising 
240 tons of wood day, a jon plant for the 
recovery of methyl-alcohol, and wood 


tar, and a charcoal blast-furnace with a daily output 
of 60 tons of charcoal pig iron. The wood for the retorts 
is supplied by the Mysore Forest Department from 350 
square miles of well-wooded State ferest within easy reach 
of the works connected by a carefully laid system of 
forest tramways, which is intended to tap the forests 
by a careful process of re-afforestation. The annual out- 
put of the blast-furnace will be about 20,000 tons of 
charcoal pig. 

Accorpixc to Bulgarian official figures, says the 
Gazette de Prague, the production of coal in Bulgaria, 
which before the war amounted annually to half a million 
tons, has now reached one and a-half million. Very active 
prospecting operations are being carried out in a large 
number of fields, the most important of which is the 
Pernik bed, where the State is particularly exerting 
itself to increase the output. About 100 million leva 
have been devoted to this enterprise in the course of the 
last few years. A large consignment of plant and working 
materials has been ordered from Czecho-Slovak works, 
especially from those at Vitkovice, and fresh orders 
for other enterprises are to be given very shorily 
to the Czecho-Slovak industry by Bulgaria. 

In connection with the extensive works undertaken 
by the Quebec Development Company in the Chicoutimi 
and Lake St. John districts of Quebec, operations were 
steadily — on throughout the winter and a coffer- 
dam has been constructed across the Saguenay River 
at the outlet of Lake St. John, at a cost of about 1,000,000 
dollars, a ager to the building of the permanent 
dams and the hydro-electric plant. A railway, 11 miks 
in length, is being constructed between St. Hebertville 
and St. J h d’Alma to connect with the Canadian 
National Railway, which, it is expected, will be in opera- 
tion in June. “This will will enable the company to bring 
in a large quantity of heavy machinery, costing nearly 
1,000,000 dollars. Houses are being built for the accommo- 
dation of sixty men, and*a model village is planned to 
provide housing for 3000 people and the officials and engi- 
neering staff of the company. It is proposed to develop 
about 1,000,000 horse- er within four or five years, 
and it is understood that negotiations with the Canadian 
National Railways are in progress with a view to the 
electrification of some sections of the system. 
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THE CLYDE OIL-FUEL SYSTEM 
(For description see page 611) 
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FIGS. 1 AND 2—FORCED DRAUGHT FURNACE FRONTS ON THE> 5.8. FEZARA,"\WITH DOOR CLOSED ANDELOPEN 





FIG, 3-THE CLYDE PRESSURE-JET SYSTEM APPLIED TO A BATTERY OF LANCASHIRE BOILERS 
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On June 4th, Franx Henny Trrer, Civil Engineer of Trier 
Bros., Limited, 35, Victoria-street, 8.W. 1, in his 71st year. 
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Chance and the Laws of Nature. 


THE present is a period of revolution and experi- 
ment, not only in the laws, customs and habits of 
communities, but in the outlook upon Nature of 
Whether we agree or dis- 
agree with Einstein or are merely neutral, it cannot 
be denied that the introduction and dev elopment 
of the theory of relativity has led to the growth of a 
speculativeness and a spirit of scientific free- 
thinking in connection with hypotheses and con- 

ceptions which until recently it would have been 
heretical to doubt. We seem, in fact, to be on the 
point of emerging from the mediaval period of 
scientific development, a period dominated at its 
beginning by the immense figure of Newton and 
towards its end by the genius of Lord Kelvin, a 
genius which, however progressive, was un- 


t | doubtedly, to the very last, faithful to the New- 


tonian philoso Startin rhaps with the 
discovery of ~ and the fact that the i immuta- 
bility of the elements could no longer be accepted 
as an irrefragable doctrine, we have been led into 
a spirit of doubt concerning the validity of prac- 
tically all the laws and generalisations established 
by two centuries of scientific thought and experi- 
ment. The disruptive tendencies are at work 
everywhere, from the most primitive, elemental 
conceptions upwards, through every law and 
hypothesis which scientific men have deduced 
from their observations, or have evolved for their 
guidance towards a reasoned understanding of 
natural phenomena. On the one hand, we are told 
that matter has no existence, that it is a figment 
which must now be identified with energy of a 
particular form. On the other, it is insisted that 
we must abolish the crude idea that time and 
distance can be thought of separately, and are 
asked to regard an hour, not as the twenty-fourth 
part of a day, or a yard as thirty-six inches, but 
each as a spatio- temporal interval between two 
events. Thus the three separate elementals of 
length, mass and time are to be jettisoned and with 
them every measurement and law in which they 
play a part must be thrown overboard. In their 
place we are to be required to put a queer, con- 
torted world in which, searching for truth, we are, 
apparently, to trust to nothing but thought, a 
world in which thought alone seems to have any 
absolute existence. The time is certainly ripe for 
@ fresh outlook on Nature, but before the new 
doctrines are allowed to sweep us off our feet it 





would appear profitable and judicious to inquire 





whether all the change of outlook necessary could 
not be acquired by adopting some intermediate 
course which, while avoiding the absolutism and 
rigidity of the Newtonian philosophy, is less 
iconoclastic than that of Einstein and his fellow - 
mathematicians. 


A study of some recent researches and theories 
in physical science, particularly in molecular 
physics, affords considerable justification for sug- 
gesting that there is no real and fundamental 
regularity in natural events, and that the seeming 
regularities expressed in what we have been led to 
regard as the fixed, immutable laws of the universe 
represent merely the mean conditions of a large 
number of similar happenings occurring in accord- 
ance with no “Jaw,” but determined solely by 
chance. A chance event being the very antithesis 
of one occurring in conformity with law, it would 
seem at first sight foolish to suggest that the 
operation of chance can in any way replace the 
operation of law. If, however, we are concerned 
with a sufficiently large number of similar chance 
events and are restricted in our measurement of 
them to the mean value of the whole series, mathe- 
matical analysis shows that the mean value may 
have a consistency which might well excuse a 
belief that some “law” was being obeyed by the 
events. An appropriate illustration, particularly 
interesting from our present point of view because 
of the fact that in the development of the theory 
underlying it Einstein himself in his comparatively 
unknown days played a principal part, is to be 
found in the Brownian movement, that ceaseless, 
wholly irregular motion of small particles suspended 
in a liquid, which is revealed under the microscope, 
and which is generally believed to be produced 
by the unbalanced resultant of the molecular 
impacts against the particles. If the course of one 
particle be followed and plotted it is found that 
the individual displacements occurring in equal 
intervals of time are wholly erratic both in magni- 
tude and direction, that is to say, as seen in the 
horizontal projection of the microscopic field. On 
the assumption that the movements are irregular 
and erratic, that they depend wholly on chance and 
not at all upon law, mathematical theory shows 
that the mean displacement of a particle in any 
given time ought to be proportional to the square 
root of the time. The experimental observations 
of Professor Perrin, of Paris, show that it is so to 
a very close degree. Here, then, is a case in which, 
had we been confined tc the observation of mean 
values, we might readily and excusably have 
formulated a rigorous “ law,’’ when, in actual fact, 
the seeming regularity is definitely the outcome of a 
series of chance events which individually obey no 
law. Passing from the region of the molecule and 
the microscope, we may take a second illustration 
from a field open to our unaided and direct observa- 
tion. If a stick or rod be allowed to fall at random 
on @ plane surface ruled with a series of parallel 
straight lines the spaces between which are all 
equal and greater than the length of the stick, then 
it will be found that, on repeating the experiment 
a sufficiently large number of times, the ratio of 
the number of cases in which the stick falls across 
a line to the total number of cases approaches a 
definite value. Mathematical analysis shows that 
that value is represented by 2 1/r a, the length of 
the stick being / and the distance between the lines 
a. This process has actually been used as a means 
of determining the quantity « experimentally. 
According to Rouse Ball’s ‘“‘ Mathematical Recrea- 
tions and Essays,” the mean value arrived at by 
one experimenter as 9 result of 1120 trials was 
3.1419. Other equally curious illustrations might 
be quoted to show the connection between proba- 
bility and the quantity indicated by +. The 
point we would here emphasise is, however, that, 
were we restricted in the example given to the 
observation of the mean result, we would again be 
likely to infer the existence of a definite law from 
circumstances which in reality are governed wholly 
by chance. 


In light of the knowledge that chance results, 
when averaged, frequently indicate a regularity 
which might well be mistaken, were we ignorant 
of certain facts, for the result of the operation of a 
law, it is certainly justifiable to speculate whether 
pure chance does not lie behind what we now regard 
as the laws of Nature, whether the regularity which 
has led us to enunciate these laws is not simply 
the mean result of a large number of irregular 
events, the existence of which we are at present 
unable to recognise. It is perhaps difficult to per- 
ceive how universal attraction can yield the inverse 
square law as the mean value of a large number of 
unrecognised irregular component events. But 





in other matters of observation the path does not 
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seem overburdened with difficulties, Take, for 
insiance, our belief that light travels in a straight 
line, a belief which the relativitists have sought to 
shatter. Is it not conceivable that light really 
moves in quite an erratic path in accordance with 
no definite plan, that the seeming straightness of 
its course is simply the mean impression which we 
receive, and that the eclipse experiments of the 
relativitists do not really indicate the bending of 
rectilinear stellar rays, but simply provide a test 
on a scale grand enough to enable us to detect the 
irregularity of the path? The more closely we 
examine the conditions of our lives the more clearly 
do we perceive that we are governed in all things, 
not by absolute, but by average values, and are 
dependent for our continued existence on variations 
fluctuating about a suitable mean. Animate 
Nature, apart from man, provides even clearer 
illustrations of this fact ; indeed, in the theory of 
the origin of species we may perceive an expression 
of belief in the establishment by chance of mean 
forms and habits which without our knowledge of 
evolution would appear to be governed by rigorous 
law. It is not, therefore, unreasonable to consider 
the possibility that in inanimate matters Nature 
follows a similar plan, and that the regularity which 
man perceives in the actions and reactions of the 
universe are not really inherent in Nature, but are 
only recognised by us as such because of our 
inability to perceive and measure the individual 
irregularities of which they are the mean expres- 
sions. 


Rallway Speeds. 


THERE has been some talk in various quarters 
recently about the prospects of considerably higher 
speeds on our railways. The Great Western has 
been especially mentioned, and, for that reason, 
we suspect that a long-suppressed letter by the 
late Mr. Rous-Marten is at the root of the dis- 
cussion. That letter was addressed in 1905 to 
Mr. Inglis, but did not see the light till last 
November, when it was published in the Great 
Western Railway Magazine and subsequently, on 
November 17th. in Toe Encrveer. As Mr. Rous- 
Marten recorded all his runs in our columns, we 
have little or no doubt that in writing to Mr. Inglis 
he hoped to obtain permission to send us his figures. 
They were taken, in May, 1904, on a special train 
which ran in connection with the ss. Kronprinz 
Wilhelm. Rous-Marten was on board and logged 
the speeds. The average for the whole ran, 
Plymouth to London, was very nearly sixty- 
five and a-half miles an hour, and, exclud- 
ing a stop at Bristol, which, of course, should 
not be counted in the running time, it was 
nearly sixty-six and a-half miles per hour. Mr. 
Inglis had no objection to the public knowing these 
figures, but apparently he feared it would be 
alarmed did it know the very much greater speeds 
that had to be attained in order toreachthisaverage. 
One quarter of a mile was covered in 8.8 sec., 
equivalent to a speed of no less than 102.3 miles 
per hour, and a half-mile was run in 18 sec., or 
exactly one hundred miles per hour. “ At this 
time,” added Rous-Marten, “ the travelling was so 
curiously smooth that, but for the sound, it was 
difficult to believe we were moving at all.” 

In the years that have elapsed since this letter 
was written much has happened to modify views 
about speed, and we doubt that any large propor- 
tion of travellers would be in the least degree 
alarmed if such figures as Mr. Inglis suppressed 
were now published. Men become, as it were, 
inured to certain startling fects by the mere repe- 
tition of them, and are prepared to experience 
them themselves without misgivings. To speak 
of travelling at forty or fifty miles an hour was 
madness in the ears of our coaching forefathers, 
but we have grown so accustomed to velocities of 
that order both on the railway and the road that 
they move us not at all. Furthermore, although 
we may never have travelled at the speeds reached 
by motor cars and aeroplanes in contests, yet we 
have heard so much of them that we now look 
upon them without surprise and regard lower but 
still high speeds with indifference. {[t is for this 
reason probably that the speed of trains, moderate 
in comparison with that of aeroplanes, does not 
excite anything like the interest it did a score of 
years ago. Indeed, we believe that the public is 
now as a whole perfectly indifferent to railway 
speeds, as indifferent as it is to the scenery through 
which it is whirled. What it does consider is the 
total time from start to stop, because for some 
reason, which in most cases it is hard to explain, 
it thinks that a few minutes are worth saving ina 
journey that occupies hours ; but it knows nothing 


attained, and is perfectly content to rely upon the 
railway company not to lead it into danger by 
hauling it at foolhardy velocities. We venture to 
say that travellers are far more likely to feel them- 
selves injured and abused when they know that 
trains to the West of England are, on the average, 
5.7 min. late in arriving than they would be were 
they told that part of the run was covered at well 
over one hundred miles per hour. The day of such 
fears as those that Mr. Inglis dreaded are past, and 
we do not hesitate to say that the railways may run 
trains at any velocity they like, provided it is a 
high one and that the road and the rolling stock 
are so good that passengers can take their meals 
in reasonable comfort and are not disturbed in 
their perusal of picture papers and magazines, 
We have, however, an impression, which no doubt 
some of the northern lines could verify, that sleep- 
ing car trains must be run at lesser speeds or com- 
plaints are heard. If that is a fact it would be 
interesting to know whether the reason is connected 
with the rolling stock or with human physiology. 

That any widespread and considerable increase 
in railway speeds is imminent we take leave to 
doubt. We have already many important trains 
making long journeys at average velocities 
approaching sixty miles per hour, and reaching 
incidental speeds of over eighty miles per hour, 
and it seems highly improbable that still higher 
rates would prove economical. With the con- 
tinual demand for improved rolling stock the weight 
of trains advances, and the power that is required 
to haul them increases, whilst at.the same time the 
public clamours for lower fares, the workmen for 
higher wages, and the makers of material for higher 
prices. In the face of such obstacles nothing but 
competition, the kind of competition that inspired 
the famous ‘‘ Races to the North,”’ could be effec- 
tive, and under the new system of grouping that 
competition is lacking. We do not believe that 
grouping will lead to any reduction of railway 
costs and charges, but we are confident that, for 
some years to corhe, eftorts will be made to justify 
it by effecting economies, and that the public must 
be prepared to forego many advances, amongst 
which speed may be included. That it will lose 
much thereby is very doubtful. Nothing but the 
lust of speed can make the saving of five or ten 
minutes between, say, Paddington and Bristol really 
worth while, and it would seem to be far better to 
leave engines with so much reserve of power that 
they could run punctually to the time-table than 
force them to a limit and leave little or nothing for 
making up lost time. 
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The Mechanisms of Machine Tools. By Tuomas R. 
Suaw, M.1I. Mech. E., with an introduction by 
P. V. Vernon, M.I. Mech. E. London: Henry 
Frowde and Hodder and Stoughton. Price 42s. 
net. 

Ir is now some fifteen years or so since the late 
Professor J. T. Nicolson and Mr. Dempster Smith 
laid the foundations for a more rational system of 
lathe design than had till then prevailed in a 
series of articles which appeared in our columns, and 
which subsequently were expanded in their well- 
known treatise, ‘‘ Lathe Design for High and Low- 
Steels.” What Messrs. Nicolson and Smith 
did for the lathe, Mr. Shaw has now attempted to do 
for machine tools in general. We say attempted 
because, although in our opinion Mr. Shaw’s book 
is im many respects excellent and full of merit, we 
have some natural hesitation in saying that it will 
be found completely satisfactory and satisfying to 
machine tool designers. The subject is, for one 
thing, far too wide to be covered fully even in 360 
odd pages, particularly when, as in this case, there 
is an average of well over one illustration per page. 
Moreover, there is probably no branch of engineering 
which affords more ground for contention and 
difference of opinion on fundamental matters than 
that devoted to the construction of machine tools. 
The designer is very largely untrammelled by a code 
of scientific laws and rules such as those with which 
he would have to wrestle were he constructing, say, 
a steam engine or a bridge, and is free in the majority 
of directions to exercise his individual fancy and 
his particular whims to an extent probably unique in 
the whole range of engineering. Machine tool 
construction has been evolved almost solely from 
the teaching of past experience, and with little or no 
aid from theory. In such circumstances, with few 
indisputable fundamental principles on which to 
base design, opinion, fancy and fashion hold chief 
sway, and consequently any attempt to treat machine 
tool designing as a science rather than an art, is 
almost bound to excite dispute and controversy. 
When Messrs. Nicolson and Smith wrote the work 
































































was adjusting itself to the revolutionary conditions 
brought about by the introduction of high-speed 
steel, and was in great need of as much scientific 
guidance as it could obtain in order to effect the change 
from the old traditions without the undue expendi- 
ture of time and money involved in building up a 
fresh technique on a purely empirical basis. To-day 
there is no such great, movement in existence impelling 
a change of ideas, and to that extent Mr. Shaw's 
work lacks an objective. Nevertheless, in merely 
bringing together and commenting upon examples 
from current machine tool practice without any 
professed attempt to turn that practice in any puar- 
ticular new direction, the book serves a useful purpose. 

It opens with a lengthy section describing the 
evolution, types and functions of machine tools, and 
thereafter proceeds to discuss materials of const rc- 
tion and gearing. ‘These earlier portions are, in our 
view, the least satisfactory in the book. The first 
section, in so far as it is historical, could well have 
been omitted, for any one interested in the history o{ 
machine tools will already have at hand Professor 
J. W. Roe’s excellent and exhaustive work on the 
subject, “English and American Tool Builders,” 
published by the Yale University Press in 1916. 
As for the description of the types and functions of 
machine tools, it is surely unnecessary to instruct 
the industry in the matter of the different generi: 
forms of machines in use and the objects which tli, 
serve. In actual fact, Mr. Shaw's handling of this 
portion of his subject comes in places perilously near 
being nothing but an advertisement of certain 
makers’ machines. Again, we think a just cause 
for complaint will be found in the decided prominenc 
which Mr. Shaw gives in this section—and, indee|, 
throughout, the whole book—to illustrations oi 
American practice. In an English work by a 
English author we are entitled to expect chief pre 
ference to be given to English tools, unless, of course. 
foreign machines contain special features which 
render their selection imperative. That excuse 
cannot be advanced for Mr. Shaw’s exclusive selection 
of American thread milling, broaching, horizontal! 
boring, shaping, and slotting machine, for excellent 
and quite typical examples of all these classes of 
machine. might have been obtained from British 
practice. 

In the second portion of the book dealing with: 
materials of construction and gearing we get a by no 
means exhaustive treatment of two subjects of 
importance to machine tool builders, but not more 
so to them than to those engaged in any other brancl: 
of engineering. The metallurgical knowledge re- 
quired of a machine tool designer is general and not 
special. To attempt to cover it in a volume such 
as Mr. Shaw’s strikes us as being superfluous and 
undesirable. So, too, in the matter of gearing 
Here we have a subject on which many excellent 
specialised works are available. The knowledge of 
it required by a machine tool designer cannot be 
conveyed in a dozen or so pages. 

These two portions of the book occupy nearly one- 
third of its total compass. In the remaining two- 
thirds Mr. Shaw settles down to his real work, or 
what we conceive to be his real work, namely, what 
we may describe as a study of the comparative 
anatomy of modern machine tools. Starting with 
the design of framework, he passes on in turn to a 
consideration of sliding bearings, bearings for shafts 
and spindles, the transmission of power, reverse 
motions, hand and automatic control, chucking 
devices, and trip, indexing and locking arrangements. 
The detailed information given in these sections is, 
we think, likely to be of the greatest value to the 
machine tool designer and draughtsman. The illus- 
trations are numerous and good. Although many 
of the details shown and described are taken from 
American practice, the objection expressed above 
does not apply to the same degree, for American 
machine tools afford to the British designer a very 
great variety of interesting suggestions in their mino: 
features, 

Although the book may not be as complete as is 
claimed for it—any one acquainted with machine 
tools could point out several important omissions 
it should serve as an inspiration and guide to designers 
and draughtsmen. It will no doubt provoke discus 
sion aad criticism, but even in so doing it will serve 
a useful purpose and promote progress. In its 
purely descriptive portions it collects together a large 
mass of information and data which, together with 
its very liberal and excellent series of detail drawings 
and other illustrations, should give it an established 
place in the literature of the machine tool. 
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The Clyde Oil Fuel Burning 
System. 


In our issue of February 16th we described the Fezara, 
a geared turbine steamship of the Khedivial Mail Line, 
built by Alexander Stephen and Sons, Limited, Glasgow, 
and the Clyde oil fuel equipment fitted to her boilers, 
giving some of the results which were obtained on the 
trial run. A view of the ship is reproduced above. 
Since that time we have had further opportunity of 
inspecting various oil-burning plants under construction 
at the Linthouse works of Alexander Stephen and Sons, 
Limited, and in the present article we propose to deal 
with the detailed construction of the several parts of the 
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it is injected into the furnace in the form of a finely atomised | 


conical spray. 

The general appearance of the Clyde patented com- 
bined pumping and heating unit is shown by Figs. 4 and 5. 
Each unit comprises a pump, heater, and duplex dis- 
charge strainer, which are mounted, together with the 
necessary control valves, over an oil-tight cast iron tray. 
The unit method of construction on standard lines not 
only permits of economy in manufacture, but also facili 
tates a corresponding saving in the cost of erection. 
Usually, two complete pumping units, as shown in Fig. 4, 
are included with each installation, each one being designed 
for the full load, so that one’set may be used as a standby 
plant. There are, however,’small oil-burning equipments 
for which the extra cost of two complete units is not 
warranted, and to meet such requirements a special 








pressure joints is reduced to the minimum, while each 
joint is brought to the top of the heater where it is readily 
accessible. 

Heater Design._-The trend of oil refining practice in 
recent years has affected the important question of heater 
design. During the last few years many refineries have 
resorted to the practice of “cracking” the crude oil 
and subsequently treating it so as to obtain the maxi 
mum yield of lighter distillates. Hence, only heavier 
oils are available at prices which warrant their use for 
steam raising purposes, and the problems associated with 
the burning of heavy oils and residues have had to be 
carefully considered. In order to deal successfully with 
this class of liquid fuel—particularly with the oils 
which have an asphaltic base—it is essential that the 
heaters should not silt up, that the tubes should be able 
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FIG. 4—-THE CLYDE HEATER AND SINGLE-OIL PUMP 


plant, and to describe some of the applications of the Clyde 
system, both for marine and industrial uses. 

The outstanding features of the Clyde oil-fael burning 
system may be briefly summarised as follows :—A com- 
pact and novel design of heater and pump unit, a simple 
oil-spraying device, and a special arrangement of furnace 
front which, with suitable modification, may be fitted 
to any type of boiler. 


Tre Pressure Jet System. 


Tn this sytem the fuel is drawn from the storage or settling 
tanks and suction strainer by a,pump, which delivers 
it to a heater in which its temperature and corresponding 
viscosity are raised to the point necessary for its complete 
atomisation under pressure in the burner, through which 


unit has been designed. It is illustrated in Fig. 5, from 
which it will be seen that one circular heater is provided 
with two sets of pumps, each having separate control 
and shut-off valves. The type of heater chosen is such 
that its design and capacity gives ample margin of security 
against breakdown, and the duplicate arrangement of 
pumps permits of one being overhauled while the other 
is in service. The grouping of the various component 
parts of the pumping and heating plant show that accessi- 
bility has been carefully considered. Standard Weir 
type fuel pumps are used, and they are brought well 
clear of the heater, giving plenty of headroom for over- | 
haul. The several connections between the pump and 
the heater and from the latter to the discharge strainers | 
are all made in such a manner that the number of oil- | 
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Fig. 5-THE CLYDE HEATER WITH DUPLEX OIL PUMPS 


to expand without restriction, and that they should be 
capable of ready inspection and cleaning without the 
use of a bolted joint between the oil and steam spaces. 

In the Clyde heater, attention has been given to all 
these points. The flow of the oil being in series through 
the tubes, the danger of silting up is obviated, for the 
scouring action set up sweeps the tube spaces clear and 
prevents any deposit taking place. But, should one tube 
give out, only a small part of the whole heating surface 
is rendered inoperative. The constructional details of 
a large rectangular heater are shown in the series of illus- 
trations we reproduce in Fig. 6, and the direction of flow 
of the oil is diagrammatically illustrated for two tubes 
by Fig. 7. The main heater body is made of cast iron, 
and has within it a series of bored holes which are inter- 












612 


THE ENGINEER 





JUNE 8, 1998 





= 





connected at their ends by means of machined passages. 
The arrangement of these passages compels tho oil to 
travel in a sinuous path throughout the entire length 
This form of construction also makes 
possible easy access to the oil spaces for the purpose of in- 
It will be noted that the end doors 


of the heater. 


spection and cleaning. 


of 25 lb. per square inch and upwards. 
| 


sure, 


| The spraying nozzles are so proportioned as to be 
|} capable of completely atomising the oil at pressures 
The weight of the 


oil dealt with, and the output of the burner may be varied 
through a wide range by increasing or decreasing the pres- 
When working in conjunction with the air director, 


and, furthermore, by the use of pressed steel all danger of 
cracking is eliminated. The incoming air necessary for 
combustion is regulated and is then circulated over the 
front plate of the furnace, where it is raised in tempera 
ture, so that the production of a high initial flame 
temperature is effected, and earlier combustion js pro 

















FIG. 6—HEATER AND PUMP UNIT 


do not overhang the lower tray, so that when the joint 
is broken any oil remaining in the spaces is caught by it. 
The doors are fastened to the heater body by means 
of closely spaced studs, which enable an oil-tight joint to be 
quickly made. The outer part of the body is covered with 
heat insulating material,Sand is enclosed in a planished 




















the contour of the flame produced may be kept constant 
throughout the pressure range for the particular size of 
nozzle which is being used. Should it become necessary 
to work at pressures either above or below the normal 
limit, it is only necessary to substitute another size of 
nozzle corresponding to the requirements of the new 
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FIG. 7—DIAGRAMMATIC SECTION 


steel casing, so as to avoid as far as possible radiation 
losses. The illustration—Fig. 6—shows the tube nest 
withdrawn from the body. It will be noted that the tubes 
are only expanded into the tube plate at one end, and are, 
therefore, quite free to move in a horizontal direction. 
We may add that all surfaces in contact with the oil 


are carefully machined and finished, so-that the frictional | 


loss may be kept as low as possible. The duplicate strainers 
with their component parts and manipulatiag valves 
are also shown in Fig. 6. Each strainer is furnished with 
a special releasing device by means of which it can be 
quickly withdrawn and replaced. All the parts of the 
heater and pump system subject to oil pressure are tested 
during manufacture to a hydraulic pressure of 400 lb. 
per square inch. 

The control valves are made of cast iron with steel 
fittings, which construction overcomes the well-known 
objection to gun-metal valves. Gun-metal valves are 
readily attacked by the sulphur which is present in small 
quantities in most fuel oils, and corrosive action arising 
from this source is much more rapid when the oil is in 
a heated state. 

Atomiser.—The atomiser used with the Clyde pressure 
jet system is shown by Fig. 8. The patented spraying 
nozzle is carried on the lower extremity of an “L” 
shaped arm which is clamped by a quick release attach- 
ment to a fixed bracket on the furnace door, as shown 
in Figs. 9 and 11. Both the diaphrams and nozzles have 
been designed for high efficiency. They impart to the oil 
projected into the furnace the centrifugal force necessary 
to break it up into a minutely atomised conical spray, 
in which condition it is in a position to combine intimately 
with the air required for combustion. The atomising 


effect is produced by a series of four oblique holes con- 
verging towards a conical projection, and a feature of the 
design of this part is that the conical projection is com- 
pletely 
injury. 


shrouded, thus protecting the point from 
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pressure. Only the nozzle need be replaced, and the dia- | 


phragm remains the same throughout all pressure ranges. 


Am Heatinc Furnace Fronts. 

Natural Draught.—-The Clyde ait heating furnace fronts 
which are used for marine, Lancashire, or other flue- 
type boilers working under natural draught, are illustrated 
in Figs. 9 and 10, and their application to a battery of 
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SHOWING COMPONENT PARTS 


moted. The flame produced is characterised by a dazzling 
white at the centre, which shades off to light orange 
where it meets the furnace walls. In general, the flame 
which we observed was short and uniform without gaps, 
and as it completely fills the furnace, the possibility of 
a layer of non-conducting film of air between the flame 
and the furnace walls is avoided, and a high rate of 
heat transmission is maintained. 

Another point in the design of the furnace front is 
that the parts are so arranged that no cold air can enter 
the furnace while the burner is working. This prevents 
sudden changes of temperature and contributes to pro- 
long the life of the boiler. 

As will be noted from Figs. 9 and 10, the burner bracket 
is fixed externally to the examination door, and the quick 
release device on it enables the burner arm to be removed 
and the furnace inspected without disconnecting any 
permanent pipe joints. In applying this system to boilers 
arra for coal burning, the makers advocate that 
all fire-bars should be removed. When burning oil, unlike 
the process of burning coal, combustion begins practically 
at the mouth of the furnace and is completed within 
about 3ft. from this point. It is, therefore, necessary 
that a large combustion space should be available at the 
front of the furnace, a condition which could not 
be realised if the fire-bars were in without having 
recourse to a long and inefficient With the fire- 
bars removed the heating surface of the boiler is augmented 
and circulation improved, and there is less likelihood of 
the furnace flue being strained by ual heating. With 
| the type of furnace we have described, the complete 
change-over from coal to oil burning, or vice versé, can be 
made under three hours. The lightness of the parts, 
and the total absence of brickwork, greatly facilitates 
| this rapid conversion. 

A special type of air director has been designed for 


Nozzle 











Burner Arm 


“THe ENGINEER” 


FIG. 8 -ARRANGEMENT 


Lancashire boilers is shown in Fig. 3, page 608. With 
this system no brickwork lining of any kind, either on 
the furnace front plate or within the furnace itself, is 
required, with the result that the initial cost of the oil- 
burning installation and the maintenance charges are 
reduced, All-steel pressings are used throughout for the 
furnace fronts. They are light to handle, which is convenient 
when conversion from ojl to coal burning has to be made, 
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use with water-tube boilers. It is made of steel pressings 
throughout, and we illustrate this type of furnace front 
in Fig. 11. It is recognised that the brickwork which is 
necessary for water-tube boilers which are fitted for 
oil burning has only a timited life, and the company has, 
therefore, developed a special form of construction for 
the false walls in the furnace. The system adopted de- 
creases the crushing weight and prolongs the life of the 
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bricks, so that a maximum combustion temperature 
can be maintained gver long periods. When re-building does 
become necessary, the structural walls of the boiler re- 
main intact, and the renewal operation is thereby sim- 
| lified. : 

Marine Type Boilers Working under Forced Draught. 
|'wo illustrations, Figs. | and 2, which we give on page 
608, show the application of the Clyde pressure jet system 
to marine boilers having coal burning fronts fitted for 
forced draught. As in tiw case of the natural draught 
furnace front, which we have just described, no brickwork 
of any kind is required. The whole of the air for com 


as, for example, in oil tankers, a simplified form of boiler 
front is fitted. 


STARTING-UP GEAR. 


The important question of starting up an oil burning 
installation when no steam is available, has, up to the 
present, hardly received the attention it deserves, perhaps 
because these conditions occur seldom in the course of a 
year’s working of the vessel. The question is, however, 
of considerable importance, and a brief survey of the 
various systems in vogue will be of interest. 


In the earliest and crudest form of starting-up gear, 


the steam generated in this boiler being used to drive 
one of the pumping and heating plants. Fig. 12 shows 
this boiler. The unit is sturdy in design, and is capable 
of generating steam at a working pressure of 100 lb. 
per square inch. The time taken to get the burners of 
one main boiler in complete operation is only twenty 
minutes. We may mention that in vessels in which the 
oil bunkers have been newly washed out before being 
filled with oil, the fitting of such a boiler provides a means 
of separating any water which may have become mixed 
with the oil. In new vessels especially, steam has fre 
quently to be obtained from an external source in ordor 

















heme: | 








FIG. 9—-NATURAL DRAUGHT FURNACE FRONT 


bustion is given a definite circulation over the pressed 
steel furnace front closing plate, which enables combustion 
to be carried well forward and protects the back ends 
from local heat impingement and augmenting the air 
heating effect. The elimination of brickwork in the fur- 
naces reduces the cost of erection and upkeep, and access 
can be obtained to the furnace without having to remove 
any parts. The illustrations show the burner arm and 
the connection to the oil fuel main. This connection is 
made from a special distance piece, which is fitted with 
a thermometer pocket enabling the temperature of the 
oil close to the burner to be read. 

As will be seon from Fig. 1, the burner and pipes 
are arranged above the coal furnace door, and by re- 


FIG. 10—FRONT WITH BURNER REMOVED 


the apparatus consisted of a U-tube through which 
oil was pumped by hand. This tube was preliminarily 
heated by oily waste, and the burner flame, when estab 
lished, was also allowed to play on it, the desired oil 
temperature being attained by imserting the tube more 
or less into the furnace. The increasing use of heavier 
fuel oils rendered this method somewhat obsolete, mainly 
on account of the carbonisation which takes place in the 
tube, and which necessitates frequent, cleaning. In an 
improved method, an independent heater, fired by means 
of Primus burners, has been employed. It also has the 
great disadvantage that if the oil is not continuously 
circulated the heater carbonises, with the result that the 
tubes have to be frequently cleaned. 
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FIG. 12—STARTING-UP 


moving the burner, which can be done in less than half 
@ minute, the door can be opened for inspection and access 
to the furnace, as illustrated in Fig. 2, which also shows 
the air deflector with the spirally arranged vanes. It 
will be noted that with the burner in position the door 
cannot be opened, so that protection against accidents 
is provided. The means which are employed for balancing 
the top and bottom air pressure make it unnecessary 
to cut away or remove the door sill when oil is being burned. 
When working under natural draught conditions, the 
raising of the ashpit door gives the necessary supply of 
air required for the burner. 

The plant is specially designed with a view to quick 
conversion, which can be made in less than three hours ; 


BOILER AND HAND PUMP 


but in special cases, when coal burning is not contemplated, | 


FIG. 13 -STEAM 


Owing to the troubles which may arise in using either 
of the foregoing methods, the practice of teking steam 
from shore has often been resorted to, in order that starting 
up may be carried out in minimum time and without 
stoppages for cleaning. An alternative method is to em 
ploy a steam boiler having a coil passing through it, the 
oil being circulated in the coil by means of a hand pump. 
In such an apparatus the oil space in the coil is difficult 
of access, and if any silting up takes place the deposit 
is not easy to remove. Moreover, it still remains necessary 
to work the hand pump continuously throughout the 
whole period of starting up, extending over twelve to 
twenty-four hours. 

In the Clyde starting-up apparatus a special steam 
boiler, fired by a Clyde paraffin vapour burner, is employed, 


FIG. 11—FURNACE FRONT FOR WATER-TUBE 
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BOILERS 


to separate the water from the oil before starting up the 
plant 


Some Workine Ficures 


The curves we reproduce in Fig. 14 give some results 
which have been obtained from a battery of boilers at 
the Shell Haven Refinery of the Shell Mex Oil Company, 
Limited, and we are indebted to that company for per- 
mission to use them. The boilers in question were fired 
with Mex fuel oil, the Clyde pressure jet system of oil 
burning being used with natural draught and air heating 
fronts, as shown in Fig. 9. In these curves the total weight 
of water evaporating in tons per week, the weight of fuel 
oil used, and the equivalent evaporation per Ib. of fuel 
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JET SYSTEM FITTED TO CORNISH BOILER 


from and at 212 deg. Fah., are given for the complete 
installation, which includes boilers, superhesters and 
economisers 

The results obtained with the Clyde oil fuel system, 
when working with forced draught and with the type 
of furnace front shown in Figs. 1 and 2, page 608, are 
well illustrated by the consumption figures obtained 
on the trials of the geared turbine steamer Fezara, re- 
ferred to in the beginning of this article. The following 
are brief particulars of the machinery equipment of this 
vessel : 

Turbines, Brown Curtis impulse compound, ahead and 
astern, single reduction gearing; speed under service 
conditions, 12} knots at 3150 shaft horse-power ; boilers, 
four single-ended, each 14ft. 9in. diameter by 11ft. 6in. 
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long, fitted with Howden’s forced draught; working 
pressure of steam, 215 lb. per square inch with 200 deg. 
Fah. superheat. 

On the occasion of the trial run on the measured mile 
at Skelmorlie on February 8th, 1923, the total oil fuel 
consumption for 4} hours’ run was 5.9 tons, which is 
p guttaanse to .975 lb. of oil per shaft horse-power hour for 
all purposes, or .875 lb. per indicated horse-power per 
hour for all put poses. 

The following extract is taken from the service log of 


Jetting pressures of 5lb, per square inch and upwards 
may be employed, and burners are made in various 
standard sizes to deal with from 10 lb. to 500 Ib. of fuel 
per hour. The general arrangement of the furnace front 
im the case of the steam jet will be seen from the illus- 
tration, Fig. 13, which shows the system applied to a boiler 
of the Cornish type. 

The caaracter of the flame is generally similar to that 
obtaimed with the pressure jet system, and is short and 
well spread. No brick linings of any kind are used in the 
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FIG. 14—CURVES SHOWING RESULTS OBTAINED WITH BOILERS 


the Fezara on her second voyage between the Pirzus and 
Alexandria on March 30th, 1923 : 

Extract from Log on Service. 
Three 
- 953 Mexican 
230 deg. Fah. 


Number of boilers in use .. 
Class of oil .. 
Oil temperature 


Oil pressure - 100 Ib. 
Air pressure at far 2}in. 
Air pressure at furnace din. 
Shaft horse-power 2738 
Tons of oil per day aoiute eo 

Oil per shaft horse-power. . ee op cowie 


Oil per indicated horse-powe: . 83 all purposes 


STEAM AND AIR SYSTEMS. 


So far our description of the Clyde oil burning speciali- 
ties has been devoted to a consideration of the pressure 











FIG. 15—STEAM-JET BURNER ON 


VERTICAL BOILER 


jet system, and its use in connection with various types 
of boiler with natural, forced or induced draught. Al- 
though this method undoubtedly occupies the first place 
as regards gconomy of working, there are conditions under 
which steam and air may be used as atomising agents 
with advantage. A short account of these systems may 
now be given 

Steam Jet System.—-The Clyde steam jet system of 
oil burning is suitable for all types of land boilers and, 
although it is not quite so economical as the pressure 
jet system, it possesses the important advantage over 
the that it is cheaper in first cost. The burner 
used is simple in design, with no restricted oil passayes, 
80 as to enable heavy oils and residues to be safely used. 


latter 


' of wide application. 





AT SHELL HAVEN REFINERY 


furnace. The service tank placed about 7ft. above the 
centre line of the furnace supplies oil to the heater and 
burner by gravity. This tank may be used for fuel storage, 
in which case pumping plant is eliminated. On the 
right of Fig. 13 the heater is shown. It is placed in the 
pipe line, and is so designed that any gases generated 
from the oil pass directly to the burner and do not escape 
into the atmosphere. The small starting-up boiler will 
be seen immediately above and a little behind the oil 
heater. Several steam-jet oil-burning plants have been 
supplied to electric power stations for use on coal-burning 
boilers, so that the oil burner may serve as an augmenter 
when peak loads are being dealt with. A further example 
of a vertical cross-tube boiler fitted with the Clyde steam- 
jet system of oil-burning is shown in Fig. 15. 

Low and High-pressure Air Systems.—The Clyde low 
pressure air system is specially applicable to small 
boilers, ranges, central heating and general furnace 
work, the oil being atomised by air at a pressure varying 
from 8in. water gauge to 18in. The supply of air is 
provided by a special fan driven by an electric motor, 
or from an existing line of shafting, the air being heated 
before passing to the burner. 

The Clyde high-pressure air burners may be used in cases 
where an intense local heat is required. The system is 
generally similar to the low-pressure system, but air 
pressures of 10 lb. per square inch and upwards are 
utilised for atomising the fuel. The necessary compressed 
air is either supplied by an auxiliary air compressor, 
or may be tapped from an existing air-pressure service. 

Another form of oil-burning apparatus made by the 
company is the Clyde vapour burner, which is shown in 
the illustration of the starting-up apparatus, Fig. 12. 
In this type of burner paraffin oil is used, and is vaporised 
under pressure and injected into the burner with the neces- 
sary quantity of air. The vapour mixture passes through 
a grid, on the top of which it is ignited and burns with 
a soft blue flame. Such burners are particularly useful 
for small boilers and other smal! heating work. 

From the account we have given, it will be recognised 
that the Clyde oil fuel system is one which is capable 
The varying requirements of marine 

d industrial installations have received individual 
consideration, and special apparatus has been designed 
to meet each case. The present rapid development of 
the system has followed a period of careful experiment 
and research carried out by the Clyde Oil Fuel System, 
Limited, of 219, St. Vincent-street, Glasgow, and the 
work which has been done may, we think, be justly 
regarded as an important and definite contribution to 
British practice in the science of oil fuel burning. 








NEW GASWORKS AT CHICAGO. 


THE new plant just built by the People’s Gas Light and 
Coke Company, of Chicago, consists of one hundred cross- 
regenerative gas ovens in two batteries of fifty ovens each, 
with by-product apparatus for the recovery of tar and 
sulphate of ammonia. There is also a carburetted water 
gas plant, consisting of nine Ilft. gas machines. -Pro- 
vision is made for twelve batteries of fifty gas ovens each 
and eighteen water-gas machines. The present capacity 
is 14,000,000 cubic feet of coal gas and 26,000,000ft. of 
water-gas daily, and the coal gas output can be increased 
to 23,000,000ft. by the addition of gas producers furnish- 
ing gas to heat the ovens. For the present capacity, the 
coal consumption will be 2100 tons daily, and there will 
be a daily production of 21,000 gallons of tar, 55,000 Ib. 
of sulphate of ammonia, and 1400 tons of metallurgical 


| . 
coke, About 350 tons of this coke will be fed to the storage 


bins of the water-gas plant, and the remainder wil] jo 
distributed by rail to other water-ga8 plants of the gas 
company. When completed to ultimate capacity, ‘the 
plant will require 12,000 tons of coal daily, and will pro 
duce 84,000,000 cubic feet of coal gas—or 140,000,000 
cubic feet if producers are installed—and 50,000,000 cubic 
feet of water-gas. Coal is brought in by railway cars and 
dumped into hoppers which feed it to a series of breakers 
and crushers, the crushed coal being delivered to the ovens 
by belt conveyors. Coke is pushed from the ovens into 
a quenching car. Coal and coke storage is provided b, 
concrete pits 40ft. by 50ft. and 25ft. deep, served by cranes 
of 110ft. radius and handling 5-yard grabs. There is 
storage room for 1,000,000 tons of coal. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


FOR THE INDIAN BRU \| 


RAILWAYS.* 


MECHANICAL COUPLERS 
GAUGE 


Sin,—I read with interest the letter of “ X " on the atx 
named subject, which appeared in your issue of April 27 
and regret that absence travelling has prevented a reply bei: 
tmaade before this. 

In the first part of his letter, “ X,” whilst admitting | 
desirability of securing stronger couplings, doubts the ac 
ability of the proposed change to central mechanical cou)|: 
on the score of expense, but he says nothing of the cost of » 
viding stronger screw couplings in place of the present we. 
ones or of the serious loss to revenue now taking place owing 
breakages, damage, &c. Manifestly, it would be useless to ap) 
alloy steel couplings of desired strength to draw-bars, gear «1! 
underframe members deficient in the necessary power of resis 
ance ; all these must be strengthened, and until this has be: 
done on all the stock in traffic no good résult can be attained 
If the cost of this procedure is carefully gone into—leaving 
out the buffers, which should also be dealt with— it will be foun: 
that about half the sum of money estimated as being require:( 
for the introduction of mechanical couplers will be wante:/ 
and then, after all that expenditure, the railways would be le‘ 
with a sadly inefficient arrangement of coupling. If buffers 
are included, then the cost will be more than that estimated 
for couplers. 

It is not only the weakness of the present screw couplings 
which condemns them, but the great loss of time in manipula 
tion and the unsatisfactory nature of the attachment when 
The advantages which should acerue from the use of 
sidings are seriously discounted 


made. 
‘hump ” yards and “ gravity ”’ 
by the time lost in operating the present screw couplings 
Then, again, there is the great difficulty of handling goods 
trains with continuous brakes if they are not tightly coupled up. 
You commented on this in a very able leader in your issue for 
March 3rd, 1922. 

“XX” suggests the of securing a mechanical 
coupler, which whilst functioning in a similar manner to the 
M.C.B, coupler, will still require the side buffers. Such an 
arrangement may be sought for, but, Is it practical ? and, 
I can hardly imagine any simple and 


possibility 


further, Is it desirable ? 
practical couplers coming into operation automatically if side 
buffers were retained. If impact could be assured with vehicles 
standing on the straight, it could not be expected on curves. 
The side buffers, in my experience, are as troublesome, if not 
more so, than the couplings. There are four per vehicle, against 
two draw gears. If we are to have central mechanical couplers, by 
all means let us have them combined with buffers, and so save 
cost in equipment, maintenance and tare weight. Central 
buffer couplers are in regular use on all the metre gauge stock 
in India, and no one, to my knowledge, has suggested the 
addition of side buffers. A very recent example of the applica- 
tion of central couplers combined with buffers is to be seen in the 
new Great Western Railway trains. 
“XX” gives five reasons (?) as to why we may experience 
difficulties if mechanical couplers are adopted. I reply seriatim. 
(1) It is not proposed to add to the tare of wagons during the 
transition period, except as mgy be actually necessary, pending 
the fixing up of the couplers. All wagons of the broad-gauge 
railways visit shops once during two years, and it is proposed 
to make use of this fact and prepare wagons for attachment of 
the couplers and their draught boxes, so that the actual change- 
over shall be completed in a minimum of time. 
(2) There will be little additional cost for the duplicate draught 
arrangements, if a well-prepared programme is worked to. If 
all passenger trains are made up into fixed ‘ sets "’ during the 
year immediately preceding the change-over, and are equipped 
with central couplers, a floating stock of buffers and draw-bar> 
could be secured, sufficient to provide for all new wagons put 
into service during the change period. One proposition being 
put forward actually utilises all the present gear, in the shape of 
buffers, springs, couplings, &c., in the make-up of the draught 
gear to be provided with the couplers. 
(3) There will be no reduction in efficiency in operation during 
the transition ; rather the reverse, for as the mechanical couplers 
are put into service a considerable saving in time will be effected. 
(4) Here “ X ” merely narrates the fact that it is proposed to 
place the new arrangement below the present draw gear or on 
a lower centre line. There can be little against this procedure, 
for it is already standard practice for Indian metre-gauge stock, 
is largely practised in the United States, and has been adopted 
in Australia. In India we look forward to an additional advan- 
tage, for, if adopted, it will enable future goods stock to be built 
with wheels 2ft. 9in. diameter—the present wheels are 3ft. 7in. 
and have lower underframes and consequently more capacious 
bodies, thus securing far better loading limits for the present 
inefticient broad gauge. 
(5) No increase of accidents need be anticipated. The Indian 
shunter is far too nimble to be caught with any mechanical 
coupler, as he successfully évades side bufters now 
The best reply I can give “* X ” on the four-wheeler position 
is a reference to the Chinese railways and the converted wagons 
on the New South Wales Government Railways. The close 
proximity of the headstocks to the bogies of many Indian 
vehicles has been provided for in the proposals now being put 
forward. Tas Wrrrer or THE ARTICLE. 
May 5th. 








* See Tur Encinecer, March 2nd, 1923, 
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The Number of Locomotives 





{Tue accompanying table, which has been compiled 
from the railway companies’ annual reports for 1922 and 
1913, speaks for itself. It not only shows the pre-war and 
post-war changes and those in a ten-year period, but the 
amount of stock owned by the four groups. Of the 
uncommon types it may be edded that of the 4-6-2 tender 
engines in 1922 the Great Northern had two, the North- 
Kastern two and the Great Western one. Of the single- 
driver bogie engines the Midland had, at the end of 1922, 
forty-three, the Great Central six and the London and 
South-Western six. The one 2-6-2 tender engine in 1913 
was on the Midland, and two of the three 2-2-2 were on 
the Great Western and one on the Brighton. The one 
(10-0 tender engine is that designed by Sir Henry Fowler 
for use On the Midland Lickey incline. The four 4-8-0 
tank engines in 1922 were on the London and South- 
Western. The ten 4-6-0 tanks in 1913 were on the North- 
Eastern. Of the twenty-one 2-6-4 tank engines in 1922 
twenty were on the Great Central and one on the South- 
Eastern and Chatham. 

Only one company—the London and South-Western, 
with a decrease of twenty-five—had fewer engines in 1922 


Wheel London, Midland and 


Institution of Mechanical Engineers. 


GLASGOW SUMMER MEETING. 


In accordance with previous announcements, the 
Summer Meeting will be held in Glasgow, ana will begin 
on Monday, June 25th. 

A local Reception Committee has been formed under 
the presidency of the Right Hon. the Lord Provost of 
Glasgow (Sir Thomas Paxton, Bart., LL.D.), the Right 
Hon. the Marquess of Ailsa, LL.D., the Right Hon. Lord 
Invernairn, and the Right Hon. Lord Weir, P.C., LL.D., 
and consists of members of the Institution resident in the 
neighbourhood and other Glasgow and district gentlemen. 
Sir John Hunter, K.B.E., is Chairman of the Committee. 
An Executive Committee bas also been established, under 
the chairmanship of Professor A. L. Mellanby, D.Sc. 
(chairman of the Glasgow and West of Scotland Branch 
of the Institution). 

The authorities of the Royal Technical College have 
kindly provided accommodation for the business meet ings, 
the secretarial offices and other facilities. The following 





papers have been offered for reading and discussion, and 


London an! North- 


Lord Provost (Sir Thomas Paxton, Bart., LL.D.) and 
the Corporation of Glasgow. 

Wednesday, June 27th—-9.15 a.m.: Secretaries’ office 
open. 10 a.m.: Reading and discussion of papers. Sir 
John Dewrance, K.B.E., President, in the chair. 1} p.m.: 
Luncheon in the Ca’doro Restaurant. 2 p.m.: Alterna- 
tive visits to works, &c.:—-Messrs. William Beardmore 
and Co.’s Mossend works ; Messrs. G. and J. Weir, Cath- 
cart ; Glasgow harbour and docks, by ss. Clyde, kindly 
provided by the Clyde Navigation Trustees; Messrs. 
James Howden and Co., Govan, and the Fairfield Ship- 
building and Engineering Company, Govan; Messrs. 
James Templeton and Co.’s carpet factory, Bridgeton ; 
Glasgow Art Galleries and Museum (ladies). 7.30 p.m.: 
Institution Dinner in the Grosvenor Restaurant. 

Thursday, June 28th.—Alternative whole-day excur- 
sions to the Kyles of Bute, by t.s. Duchess of Argyll, 
kindly provided by the Clyde Navigation Trustees, or to 
the Trossachs. 

Friday, June 29th.—Alternative whole-day excursions 
to Kilmarnock to visit Messrs. Glenfield and Kennedy, 
Messrs. Andrew Barclay, Sons and Co., and the London, 
Midland and Scottish Railway Company’s locomotive 
engineering works in the morning and afternoon ; tuncheon 
in the Co-operative Hall, by kind invitation of Mesars. 
Glenfield and Kennedy, Messrs. Andrew Barclay, Sons and 


arrangement. Scottish. tern. Great Western. Southern. Grand total 

Tender. 1922. 1913. Ine. Dec 1922. 1913. Ine. Dee. 1922. 1913. Ine. Dex 1922. 1913. Inc. Dee. 1922 1913. Ine. Dec. 
+ 6-2 , ee +: 4 4 I I 5 l 4 
+60 818 446 372 263 127 136 144 123 21 73 73 1298 696 602 
44-2 40 40 241 209 32 3 3 11 37 26 295 289 6 
+40 , 1213 1171 42 920 933 13 392 401 ” 606 597 + 3131 3102 29 
4-2-2 ‘ . , 43 96 53 6 42 36 16 16 6 6 55 160 105 
280 ee 48 36 12 179 114 65 110 56 54 337 206 131 
» 62 so) 0.00 1 I - l I 
2 60 on ° 16 11 5 85 30 55 373 123 250 30 2 28 504 166 338 
240 ee 365 508 143 183 313 130 63 138 75 611 959 348 
> 99 : a = . 3 2 1 i 3 3 
0-100 ; B= 1 l l I 
0 8-0 856 581 275 - 374 279 95 ‘1 4 1234 864 370 
0-60 eu 7 we 3448 3460 12 2527 2677 150 396 673 277 340 394 54 6711 7204 493 
0 4-4 ee se e< 6 6 — 6 6 
0-4-2 75 112 37 51 51 116 116 191 279 AN 
040 . 7 7 I 3 2 1 10 +t) 
Total tender 6923 6475 448 4783 4778 5 1486 1540 54 1182 1153 29 14,874 13,946 428 

Tank 
+84) 4 4 4 
464 , os i9 s il 7 7 26 S 1 
+62 ‘ ; 59 37 22 51 36 15 7 2 5 117 75 42 
46-0 10 10 10 10 
144 45 iz 33 45 12 33 
4 4-2 133 127 6 163 142 21 37 37 120 145 25 453 451 2 
+40 98 103 , 33 33 7 10 3 138 146 s 
2 8-0 - 102 31 71 102 31 71 
> 64 20 20 . l l 21 21 
2-6-2 18 20 $ 178 154 24 196 174 22 
242 580 616 36 341 348 7 51 53 2 972 1017 45 
240 28 39 1! 2 8 6 131 129 2 3 } 164 179 15 
224 2 4 2 - 2 4 3 
2-2-0 2 8 6 3 S 6 
O84 4 4 4 q 
0-8-2 35 15 20 41 41 12 12 88 68 20 
oso cn 6 l ] 7 7 
o 64 4 458 16 9 +) 16 2 14 5 5 o4 64 30 
062 492 474 18 529 435 uw 446 328 118 134 134 1601 1371 230 
064” 1200 1199 l 744 816 72 1262 1209 53 188 190 2 3394 3414 20 
“44 401 388 13 259 326 69 7 10 3 a4 466 2 1131 1190 59 
“042 23 24 l 4 8 4 155 158 3 112 113 ] 294 303 +t) 
oreo 162 193 31 49 61 12 ll 8 3 31 37 6 253 299 46 
Total tank 3318 3297 21 2297 2294 3 2415 2141 27 1078 1103 25 9108 8835 273 
Total engines 10,241 9772 469 7080 7072 8 3901 3681 220 2260 2256 4 23,482 22,781 701 


Memo. 
donian, Glasgow and South-Western, and Highland. 
Northern, North British, and Great North of Scotland. 


the former London and South-Western, South-Eastern 


than in 1913; but, despite the addition of about 180 
engines from the Hull and Barnsley, the North-Eastern 
had an increase of only five. The Midland had exactly 
the same number as in 1913. The Caledonian had seventy- 
three more, Great Central sixty-two, Great Northern 
fourteen, North British. sixteen, London, Brighton and 
South Coast nineteen, and South-Eastern and Chatham 
ten. The Great Western took over about 609 from the 
other companies, and the increase of 220 shown was 
wholly on the original Great Western. Of the London and 
North-Western increase of 360 engines about 100 were on 
the Lancashire and Yorkshire. 

The London and North-Western returned 223 motor 
cars at the end of 1922, as against none in 1913. The 
above-mentioned decrease in the London and South- 
Western engine stock was, no doubt, in part due to an 
increase in the number of motor cars from seventeen in 
191% to 185. The North-Eastern had, at the end of 1922, 
thirteen electric locomotives and seventy-one motor 
coaches, as against two engines and sixty-six motor 
vehicles in 1913. The London, Brighton and South Coast 
had fifty motor vehicles, as in 1913, and the Lancashire 
and Yorkshire seventy -four. 








At the Railway Rates Tribunal on the 3lst ult., the 
chairman recommended that the railway companies should 
publish in a convenient form, as soon as possible, the con- 
ditions under which season tickets should be issued. 
The expectation of the public, he said, was that, in con- 
sequence of the amalgamations, season tickets, instead 
of being less available, would be more available and there 
might be provision made for inter-working between one 
company and another. There were all sorts of questions 
regarding the availability of season tickets in which the 
public was greatly interested, such as the granting of 
rebate in the case of the surrender of tickets during illness, 
the re-issue of tickets which were lost or their availabilify 
on alternate routes. While all the expectations of the 
public might not be realised, it seemed to the Tribunal 
that a great many would be. ; 


London, Midland and Scottish includes the former London and North-Western, Lancashire and Yorkshire, North London, Midland, North Staffordshire, Furness, Cale 


London and North-Eastern includes the former North-Eastern, Hull and Barnsley, Great Central, Great Eastern, Great 


and Chatham, and London, Brighton and South Coast. 


will be presented as time permits, but not necesserily 
in the order here given : 


“ Water-tube Boiler and Crane Construction,” 
James H. R. Kemnal, F.R.S.E., of London. 

“Modern Dock Appliances at Glasgow Harbour, in 
cluding the Handling of Grain in Bulk and Dredging 
Piant,’’ by Mr. D. Fife, of Renfrew. 

“Sugar Machinery,” by the Right Hon. Lord Inver- 
nairn, of Glasgow. 

“Clyde Marine Oil Engines,” 
Mellanby, D.Sc., of Glasgow. 

“Improvements in Mechanical Contrivances in connec- 
tion with the Storage and Distribution of Water,” by Mr. 
E. Bruce Ball, of Kilmarnock. 


A Ladies’ Committee, with Lady Weir as Convener, is 
making arrangements for the entertainment of the ladies 
during the business proceedings and visits to works. 

The London, Midland ana Scottish Railway Company 
will provide additional accommodation on the train leaving 
London (Euston Station) at 10 a.m. on Monday, June 25th, 
and arriving at Glasgow (Central Station) at 6.30 p.m. 
This train stops at Rugby at 11.35 a.m.; Crewe, 1.7 p.m.; 
and Carlisle, 3.58 p.m. Members proposing to travel by 
this train should inform Mr. J. A. Milligan, passenger 
commercial superintendent, Euston Station, by postcara, 
and intimate what meals will be required on the journey 


by Sir 


by Professor A. L. 


The outline programme is given below :— 


Tuesday, J une 26th.—10 a.m.: The Right Hon. the Lord 
Provost of Glasgow (Sir Thomas Paxton, Bart., LL.D.) 
and the members of the Glasgow Reception Committee 
will welcome the President, Sir John Dewrance, K.B.E., 
and the Council and members ef the Institution, with 
their ladies, in the Royal Technical College. 10.30 a.m. 
Reading and discussion of papers. Sir John’ Dewranco, 
K.B.E., President, in the chair. 1 p.m.: Luncheon in the 
Ca’doro Restaurant. 2 p.m.: Alternative visits to works, 
&c.:—Messre Babcock and Wilcox, Renfrew, by special 
motor char-a-bencs; Messrs. Harland: and Wolff's Diesel 
engine works ; the Steel Company of Scotland’s Blochairn 
Works; the Singer Manufacturing Company, Singer ; 
Craigmaddie (ladies only). 8 p.m,;, Conversazione in the 
City Chambers, by kind invitation of the Right Hon. the 


Great Western includes the former Great Western, Barry, Cambrian, Rhymney, and Taff Vale. 


Southern includes 


Co., and Mr. W. Pickersgill, C.B.E. Or Lech Long and 
Loch Lomond. Or to the following works :—Glasgow 
Corporation electric power station, Dalmarnock ; Messrs. 
David Colville and Sons’ Dalzell Stee! and Ironworks, 
Motherwell ; Glasgow University engineering laboratories. 
8 p.m.: Conversazione and dance in the Royal Technical 
College, by kind invitation of the Glasgow Reception 
Committee. 





TRACTORS FOR LAUNCHING LIFEBOATS. 


THREE years ago the Royal National Lifeboat Institu 
tion first experimented with motor caterpillar tractors, 
such as are used for agricultural purposes, to see if they 
could be made suitable for launching lifeboats. The 
experiments were successful, and several tractors 
have since been adapted to make them amphibious. 
They are now in usé at seven lifeboat stations, while 
another nine tractors are being so adapted. On a number of 
occasions they have shown how much more promptly it 
is possible to launch with them than with horses, and in 
one of the most recent launches no less than three hours 
were saved. These tractors, however, have their limita- 
tions, and experience has shown that where shingle, 
mud holes, or creeping sand exist, something more 
powerful is required. With this faet in view, the Citroén- 
Kegresse Company has carried out a preliminary experi- 
ment, on behalf of the Institution, with one of its special 
10 horse-power cars, which was described in Tar ENGINEER 
of April 20th. The company intends to continue its 
experiments in the hope that the Kegresse track, which 
is fitted to these cars, may prove to be, or can be made, 
suitable for launching heavy lifeboats off the different 
kinds of beach round our coasts. 








Terms have now been agreed for the absorption by 
the London, Midland and Scottish Railway of the Charn- 
wood Forest and Harborne Railways. 
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Einstein’s Law of Gravitation.* 


Ir is not possible to deal adequately, with the great 
problem of gravitation, in a short space, and I must 
confine myself to but a few remarks concerning it. In 
seeking an explanation of such a phenomenon as gravita- 
tion it is perhaps not inappropriate to inquire how much 
we are justified in expecting from nature in the way of a 
cause. We say, or some of us say, that Newton discovered 
the force of gravitation, and we have occupied ourselves 
ever since in trying to find the cause of gravitation. Now 
what sort of an explanation should we be content with ? 
Well, the picture of the earth whirling around the sun 
without flying away from it strongly su ts to the mind 
the picture of a stone whirling around at the end of a 
piece of elastic, so we are tempted to picture some sort 
of elastic pull emanating from the sun. Now suppose 
that somebody had succeeded in accounting for gravita- 
tion in terms of the elastic properties of an intervening 
medium, how much comfort would we be justified in 
extracting from this? Shall we say, now all is clear, 


there is in reality not a great nothingness surrounding the | 


sun, but a medium with elastic properties, and this medium 
does the pulling. If we do, some pestering philosopher 
may say : but, why does the elastic pull ? Well, we shall 
answer, that is a matter of cohesion. The elastic is com- 
posed of a lot of little molecules, and when these are separ- 
ated from each other they tend to return. But, says the 
philosopher, why do they do this? We reply, although 
the molecules are apparently separated from each other 
there is really a medium between them, and this medium 
is endowed with elastic properties and does the pulling. 
But, says the philosopher, why does the elastic pull ? 
And so we may go on discussing the matter ad infinitum. 
We cannot, in fact, come to any ultimate explanation of 
the matter. The very best we can do is to conclude that 
this phenomenon of gravitation for which we cannot 
account, acts in mary respects like that other phenomenon 
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concerned with the elastic for which we also cannot 
account. 

Now in the statement of Newton's law of gravitation 
there is really no reason to speak of force at all. What 
Newton found is that if, for example, a particle is moving 


far away from all other bodies, it moves in a straight line | 


with constant velocity, but if two particles come into each 
other’s vicinity they approach each other with an accelera- 
tion inversely proportional to the square of the distance 
between them. In genezal, he found that one could 
describe the motion of a particle A—Fig. 1—in this way : 
Join the particle to any other particle B in the universe. 
Write down, for the particle A, an acceleration in the line 
joining it to the particle B and proportional to the inverse 
square of the distance between them, and to two numbers, 
the masses, characteristic of each. Then draw a line to 
another particle C, and write down another acceleration, 
in the line adjoining A and C, and proportional to the 
inverse square of the distance, and to two mass numbers 
characteristic of A and C. Do this for all the particles in 
the universe. Compound the accelerations by the usual 
vectorial procedure, and the result will represent the 
acceleration of the particle A. In this statement of the 
law as & mere empirical fact, we do not need to use the 
word force at all. The law is complete without it, and is 
sufficient to enable us to calculate all the planetary 
motions.¢ However, the fact that the resultant accelera- 
tion is composed of a number of non-interfering parts, 
each depending on one other particle, and in the line 
joining A to that particle, strongly suggests to the mind 
the idea of an elastic pull. The mind likes to think of the 
elastic or of something; for it is very difficult for the 
human mind to think at all unless it has something to 
think about. If Newton had found that the acceleration 
contributed by B, for example, was not in the line adjoin- 
ing it to A; if the acceleration had been at an angle of 
45 deg. to this line, it would still have been possible to 
speak of the force due to B and A; but the mind would 
have lost much of the inspiration which is derived from 
thinking of the elastic. A little further complication of 


* Portion of a paper entitled ‘‘ Unsolved Probloms of Cosmica] 
Physics,” presented before the Franklin Institute, Philadelphia, 
by W. F. G. Swann, D.Sc., Professor of Physics at the University 
of Minnesota. 

{ It is undoubtedly true that Newton’s law of gravitation or 
the modification of it indicated by Dr. Swann is sufficient to 
enable us to calculate all the planetary motions. The failure 
so far to calculate completely the motions of more than two 
mutually error bodies is ascribable not to any deficiency 
in the fundamental! law but to the insufficiency of the mathe- 
métical equipment at our disposal for its interpretation.— 
Ep. Tue E, 





| the situation would result in our receiving still less benefit 
| from the analogy of the elastic. We might hold on for 
| some time, and force ourselves to think of a sort of modified 
| elastic which could act in this way ; but in order to do 
so, we should have to introduce notions more and more 
bizarre. It is by attempting to force all the laws of 
| physics into the forms with which we were accustomed 
to deal in the first branch of that subject which we encoun- 
tered in our youth that we are driven to speak of such 
curious concepts as masses varying with the velocity, 
and forces varying with velocity. These physical mon- 
strosities are the symbols of a sort of protest on the part 
of nature’s laws at being strained into clothes which were 
never made to fit them. The more the motion of the 
particle departs from the simple type of motion to be 
expected from the elastic, the less the mind gains from 
picturing the motion in terms of forces, until eventually 
nothing but confusion results from an attempt to preserve 
an analogy. 

From our youth up, we have been trained to view 
things from the standpoint that a body moves in a straight 
line with a constant velocity if no forces act upon it, and 

| doubtless many of us have a very definite idea that we 
know what we mean by the statement. Our confidence 
in this surety might be a little shaken if we should imagine 
ourselves transported to some place where nothing is to 
be seen except the body whose motion we are discussing. 
How are we now to know whether a force is or is not 
acting on the body ?_ It will surely not suffice to say that 
no force can be acting on it because we can see no apparatus 
around us to cause the force; for waves, or what not, 
may be travelling through this space and causing all 
sorts of phenoniena. The more we think of the matter 
the more we realise that there is no meaning to the state- 
ment of whether a force is or is not acting upon the body 
unless we make one. In fact, the condition that the body 
is moving in a straight line with a constant velocity is 
an embodiment of what we mean by absence of force. 
This is the criterion of nothingness which the mind takes 
as its origin from which to elaborate its thoughts. The 





body moves in a straight line with constant velocity, and 
the mind is content with the spectacle : It is not tempted 
to do any thinking. If the body does not move in this 
way, the mind decides that a duty devolves upon it to 
do some thinking about the matter. It thinks of the 
situation as a departure of the motion from one of the 
uniform rectilinear type, and such circumstances as it 
finds associated with this type of motion and not associated 
with the uniform linear motion it regards as causes of the 
departure. A full appreciation of the degree of arbitrari- 
ness of the mind in unconsciously importing fundamental 
reality into the forces with which it deals is n if 
we are to understand the language of such a law of gravita- 
tion as that formulated by Einstein. It so often happens 
in arguments having to do with the fundamentals of 
physics, that the secret of understanding a certain view- 
point which at first repels us, because we think it lacks 
some reality which we believe we find in some other view- 
point, is a more clear realisation of the fact that the 
reality which we thought we saw was itself but a figment 
of the imagination. 

I cannot, of course, enter, at this time, into the details 
of Einstein’s theory of gravitation; but I can possibly 
indicate, by a simple example, the point of view which it 
adopts in describing the law, and the relation of this point 
of view to the Newtonian. 


Suppose that Fig. 2 represents a crater with a house H 
in the middle, and that a traveller sets out to go from A 
to E by the shortest path. He will not necessarily pursue 
the path ABH D E leading down to the bottom of the 
crater and through the house, because that may be too 
long. Neither will he necessarily walk right around 
the outside of the crater by the path A BC 
DE because that may also be too long. By taking 
some such course as ABFDE, crossing the crater 

of the way down, it is possible that he will find 
@ path which is shorter than any other, and this is the 
path he will take. Suppose now that, while this is true, 
we know nothing about it, and that we find ourselves 
seated high up im an watching the spectacle. 
Of course, I shall not see the crater as such. Eve i 
will appear flat. I shall see the traveller going from A 
to E and shall wonder why he does not go straight across, 
and through the house. If I have been taught in my youth 
that a body moves in a straight line unless a force acts 
upon it, 1 shall conclude that the house him. Having 
come to this interesting conclusion, I ponder over the 
reason why the house repels him. Possibly 1 shall receive 
a sudden inspiration which will lead me to believe that 
the house contains 8 man who is provided with a hose, 


away from his property. I may be able to describe the 
traveller's path very accurately in terms of this hose 
Now, if you are philosophically inclined, you may doubt 
the reality of this explanation, and ask me whether I am 
certain that there is really a hose in that house. 0; 
course, if you press me hard enough, I shall find difficulty 
in proving that there is. If you worry me enough, how 
ever, I shall get very angry with you, and call! you an 
impracticable philosopher ; but, feeling the need of saying 
something to your arguments, I may finally talk to you 
in this way : “ I care not whether there is or is not a hose 
in that house. So long as by picturing one there, and 
expressing the traveller's motion in terms of its influence, 
I can predict results which are true, I am on perfectly firm 
ground. I am responsible to no man for how I think, so 
long as my conclusions are correct.” Having said this, 
I shall feel that I have justified my attitude and con- 
founded you completely. I shall begin to feel a bit of a 
philosopher myself ; but I shall continue to enjoy, secretly, 
the picture of this hose and the various details of its 
actions. I shall think all sorts of things about it which 
T shall never dare tell you lest you should laugh at me. I 
shall wonder what the density of the liquid composing the 
hose-stream may be, what its boiling point may be and 
so forth. Now suppose that while I am doing all this, you 
should bring me some observations which show that t): 
motion of the observer was not exactly what we thought 
it was. The difference might be very slight, but it might 
be of such a nature as to upset completely the simplicity 
of the action which I had imagined as going on by virtu 
of the hose. Of course, I shall first cling to my hose, but 
shall modify it slightly. I shall say, ‘ Naturally this is 
no ordinary kind of hose. Possibly it does not push 
entirely in the direction in which the liquid travels.’ 
But 1 shall have to face the situation that, while the 
discrepancies may be small in amount, they may be large 
in principle, and involve such radical alterations in my 
notions of the mechanism of the process that the hose 
which I shall have to picture will be radically different 
from any hose which I had ever seen. I shall go on in 
this way, modifying and adjusting the hose, making it 
more and more difficult to understand ; and, forgetting 
that the original justification for its introduction was its 
apparent power to explain what was observed in terms oi 
something which I thought I knew all about, I shall soon 
be in the position of expending 99 per cent. of my ingenuity 
in trying to understand the hose, leaving only 1 per cen! 
for the law of the traveller. Now suppose that, while | 
am doing this, and am feeling rather disheartened wit! 
my success, you should come to me and say, “I hav 
made a discovery. I do not know why the man move 
as he does, neither, I think, do you, but I have found out 
exactly how he does move. He is moving from A to |! 
by a path which is the shortest distance between thos 
two points, not as the crow flies, but across a crater whos 
form 1 can describe to you.’ Suppose you should sa) 
this, and should then add: *‘ Now I am going to tak 
this statement of the law as my starting pomt. If there 
is going to be any hose in the matter, it is the hose whic! 
is gong to be explained in terms of this fundamental law 
and not the fundamental law which is going to be explained 
in terms of the hose.” I think that I should have to 
admit that your attitude was, at least, reasonable. 

Now it is an attitude something like this which 
involved in the statement of Einstein's law of gravitation. 
It is true that here the statement is not made entirely in 
empirical terms. Its structure is adorned with many 
beauties into which I must not enter. But as regards 
the law itself, the language of its statement is not unlike 
that for the law of our traveller. It says that a planet, 
in going from one point to another, moves along a path 
which is the longest path between those points; but, 
alas, for the comfort of the non-mathematical mind, that 
path is not one in three dimensions, but it is a path in « 
certain non-euclidian four dimensional space of a certain 
type, whose fourth dimension is time, and whose properties 
are expressed in such a way as to conform to certain 
philosophical requirements of the theory of relativity. 
The philosophers of bygone ages said that the planets 
moved in circles because the circle is the perfection ol 
symmetry, and we are inclined to laugh at their attitude ; 
but we see that the Einstein statement of the law of 
gravitation, avoiding as it does the mention of forces, and 
stating the law only in terms of the property of the path 
which the planet describes, has an element of the same 
attitude in it. Indeed, the law of the ancient philosophers 
would not have been so bad if it had been a little more 
explicit as to the sizes of the circles, and if they had 
omitted the ** because.”’ 


6 


8 








American Engineering News. 
(From our own Correspondent.) 


A 1750r7r. SUSPENSION BRIDGE. 

Tue great bridge now under construction over the Dela- 
ware River, between the cities of Philadelphia and Camden, 
will have a main span of 1750ft. between centres of towers, 
or 154ft. more than that of the Williamsburgh Bridge 
at New York, which is at present the longest suspension 
bridge in the world. It will be a single-deck structure, 
with only two cables, while the three New York bridges 
have each four cables and two decks. A 60ft. roadway 
in the middle of the deck will be flanked by a tramway 
track on each side, inside the cables, and two rapid- 
transit railway tracks outside the cables. Two lft. 
footpaths will be carried over these latter tracks by canti- 
lever brackets on the stiffening trusses. The use of two 
cables is based on the fact that the stresses are more 
definite, and because a better arrangement of the floor 
space can be obtained. Instead of relying on rigid steel 
or masonry towers carrying roller saddles to take up 
the motion of the cables over their bearings, the towers 
are designed to take up this motion by their own flexibility, 
as in the Manhattan Bridge. A hinged or rocking type 
of tower was not considered desirable. Each cable will 
be about 30in. in diameter, composed of 18,666 wires of 
No. 6 gauge, or 0.196in. in diameter. These will be wrapped 
circumferentially with smaller wire. The cables will be 
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200ft. in the main span. A clear height of 185ft. above 
high-water will be given for a width of 800ft. at the middle 
of span. The side spans will be 716ft. long, and the total 
length of bridge and approaches will be 9000ft. The cost 
is estimated at £6,000,000. 

AMERICAN SHEET STEEL INDUSTRY. 

\r a recent meeting of the heads of large sheet steel con- 
cerns, it was stated that in 1922 there were 659 mills with 
an annual productive capacity of 4,560,770 net tons, which 
produc ed 3,312,000 tons, and on December 31st had orders 
in hand for 987,265 tons. In April, 1923, there were 669 
mills, with an aggregate capacity of 4,745,500 tons, and 
with orders in hand for 1,190,000 tons. Greater activity 
in advertising and publicity work is held to be essential, in 
view of the increasing competition from aluminium, fibre 
board, gypsum, prepared roofing, and other products. 
Prepared roofing is said to have displaced nearly a million 
tons of steel roofing annually. Publicity campaigns of 
this kind have already been undertaken by the cement, 
clay products, timber, brick and copper industries. The 
distribution of steel sheets was given, as below, the figures 
representing 88.6 per cent. of the total shipments for the 
six months ending with March, 1923. 


Per cent. of total. 
ow 08 


Automobile builders b ovate 5 
Jobbers .. ee ee > ae ; a oo wee 
Electrical manufactures # or" 8.2 
Roofing oe ee ow 6.1 
Barrels and kegs . ‘ , 4.9 
Refrigerators and range boilers 4.0 
Stoves and cooking ranges .. 3.4 
Railway carriages and wagons 3.1 
Metal furniture 2.7 
Building construction 2.5 
Export ee ee e* 2.2 
Culverts and flumes ae 2.0 
Water troughs and grain bins 1.9 
Farm implements . . pts e6 1.2 
Tack dal soll plate 0.2 
Coffins and vaults . . 0.2 
Miscellaneous 8.5 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Market Conditions. 


THE insistence of consumers on concessions and 
the keen competition in some branches of the iron and 
steel industry have caused some wavering on the Birming- 
ham market, and to-day——Thursday—quotations in 
several departments were somewhat easier. With no 
relief in production costs, however, producers of iron and 
steel in this district are giving way only reluctantly. 
How long production costs can remain on their present 
basis is the question now exercising their attention. 
Belgium is still fighting hard to secure a firm footing in the 
Midland market, not only in crude material, but in half 
products and finished iron and steel. In some branches, 
in which the challenge of this foreign competition could 
not go unanswered, prices have been reduced to a barely 
remunerative level. 


Finished Iron Prices Easier. 


Finished iron prices are easier, though there are 
few formal revisions. Marked bars are unaltered at 
£14 10s., but Crown bars can now be obtained at 2s. 6d. 
to 5s. below the long maintained quotation of £12 10s. 
The bar mills and particularly those engaged on lower 
grade qualities are sparsely employed. The nut and bolt 
works, for the time being, are not large purchasers. 
Belgian bars for the nut and bolt trade are still being 
offered at from £8 17s. 6d. to £9 delivered in the Black 
Country. Belgium is making determined efforts to 
stimulate trade here, and the wonder is that the home 
price position has been maintained against weakening 
influences so well as it has. Local producers have had to 
reduce their terms, but production costs are such that it 
is impossible to bring prices to anything like the level of 
those quoted by continental houses. Staffordshire makers 
now ask £11 5s. to £11 7s. 6d., and Lancashire houses ask 
at least half-a-crown above the Staffordshire highest 
figure. These prices, it is stated, represent very little, 
if anything, above the actual cost. The market is so 
stagnant, so far as the nut and bolt trade goes, that there 
are few orders worth competing for. South Staffordshire 
mills are glad to do business at £11 5s., though if they had 
to roll from raw material bought at current rates that 
figure would hardly be remunerative. Gas tube strip 
remains in the region of £13 per ton, though some con- 
sumers claim to have bought this week at £12 15s. In 
spite of the relatively high price when compared to steel, 
some tubemakers are restricting their material to iron. 
The tube trade is rather slow, and some keen competition 
is being met with in the international market from 
Germany. 


Cheaper Sheets. 


Galvanised corrugated sheets have yielded to 
the extent of a further 2s. 6d. under the influence of the 
recent drop in sheet bars and spelter. Attractive speci- 
fications can now be placed as low as £19 5s., though the 
general quotation of the district is £19 7s. 6d. Black 
sheets have also fallen in sympathy with sheet bars. A 
large volume of work is going through the mills, the leading 
concerns being full of orders, sufficient to occupy them 
well into the autumn. 


Ironworkers’ Wages Advanced. 


The bi-monthly ascertainment of selling prices 
under Midland Iron and Steel Wages Board shows an 
appreciation during March and April of sufficient amount 
to carry an advance during the months of June and July 
in ironworkers’ wages of 74 per cent. The previous 





ascertainment resulted in an increase of 2} per cent. in 
wages, but this merely counterbalanced a reduction of 
24 per cent. which had taken effect in February and March. 


Raw Iron Values. 


Northamptonshire and Derbyshire makers of pig 
iron are reluctantly reducing their quotations. Some 
Derbyshire houses still require £5 10s. for No. 3 foundry 
pig ; nevertheless, most of the business passing is done at 
£5 7s. 6d. Northamptonshire forge has been sold down 
to £8 15s. The concessions made by local makers are 
partly due to the reductions which have taken place else- 
where, but the fail in Midland values is notably less than 
in other districts. Contracts are running out and are not 
being renewed at the high prices recently prevailing, but 
it is recognised that concessions cannot be substantial 
until furnace coke has reached a much lower level. No 
concessions whatever have been obtainable in furnace 
cokes. A number of furnaces are still being pressed for 
deliveries, and a few inquiries are coming forward with 
regard to third quarter business. It is interesting to 
note that notwithstanding the high cost of coke and the 
difficulty there has been to secure adequate deliveries, 
last month fifteen furnaces were restarted in the country 
as a whole, so that there are now 170 on the active list 
out of a total of 385. The Midlands showed great enter- 
prise in the matter of resuming operations, and out of 
the fifteen started eight were in this area. In Derbyshire, 
Leicestershire, Nottinghamshire and Northamptonshire 
five additional furnaces were lighted, in Lincolnshire 
two, and in the Staffordshire, Shropshire, Worcestershire 
and Warwickshire district one. In the latter district 
development has been hampered not only by the fuel 
difficulty but also by high transport costs. 


Ironmasters and the Fuel Situation. 


Midland iron and steel masters are much 
concerned over the fuel situation, which shows but little 
improvement. Coke remains an extremely awkward 
factor, prices being maintained in the neighbourhood of 
30s. per ton at ovens. The position is regarded as having 
become a trifle easier, however, for it is less difficult to 
get coke than it was under the famine conditions of two 
or three months ago, and consumers hope that during 
the dead summer season an economic change will occur in 
regard to all classes of fuel. The output is increasing, 
there can be no doubt of that. If the falling off in the 
foreign demand is real and not simulated, the cokeries 
will probably show more solicitude for the patronage of 
the home buyer and prices should come down. The 
increase in the number of blast-furnaces in operation does 
not tend to improve the situation. 


Staffordshire Hoops Reduced. 


The most important change in the steel market 
is a drop of 10s. per ton in Staffordshire hoops, the basis 
now being £12 10s. at works. Trade is listless, but the 
primary cause of the readjustment is the fact that makers 
are now able to obtain supplies of billets at from £8 10s. 
for good lines to £8 lis., £9 being now regarded as an 
outside quotation. For the same reason, small bars 
have depreciated, being now quoted £10 lds. to £11. 
Finished steel prices generally are fairly steady. The 
large steel works are, for the most part, furnished with 
orders sufficient to occupy them for two or three months, 
and they are disinclined to make concessions. Belgian 
offers include some consignments said to be in stock, and 
offered in some cases 10s. below English prices, but con- 
sumers are not at all satisfied, from the meagre descrip- 
tions furnished, as to the quality of the material. Many 
merchants believe that renewed buying will be inevitable 
at no distant date, and the comparative firmness of the 
finished steel market has strengthened the impression as 
to the general healthiness of the industry. Semi-finished 
steel is not in active request, consumers having provided 
for their requirements m most cases. Values still tend 
in a downward direction. The market is very irregular, 
but £8 12s. 6d. is about the mean for soft billets. Business 
is reported both above and below that figure. Much 
cheaper steel can be got from continental sources, billets 
having been sold as low as £7 10s. delivered. 


Steel Scrap. 


Steel scrap is meeting with very little demand, 
and the market is weak, some sales this week having been 
made at £4 2s. 6d. delivered, with steel turnings at £3 Lis. 
Fairly heavy consignments continue to come in from the 
Continent. 

Midland Engineers Visit Cannock Chase. 

One of the most important events that has taken 
place for many years in the Cannock Chase coalfields was 
the visit on Wednesday last to the collieries of the South 
Midland Centre of the Institution of Electrical Engineers. 
The Cannock Chase Colliery Company has been con- 
spicuous for some remarkable developments during the 
past two or three years in the adoption of electricity for 
all kinds of purposes, above and below ground, and ovor 
150 electricians of the Midlands, headed by Dr. W. Cramp 
—Birmingham University—chairman of the South 
Midland Centre, availed themselves of the opportunity of 
inspecting the extensive electrical equipment of the 
company. The party inspected, amongst other things, 
the colliery plants, and the electrical power station at 
Chase Terrace, from which the pits of the company are 
supplied with current, and whence also is derived the 
electricity for the lighting of the mining villages in the 
district. The new drift at Chasetown, of which I gave 
details in a recent letter, came in for much attention: A 
descent was made of the drift, along which nearly a 
thousand tons of coal per day are being drawn, and a 
visit was paid to the basin, where the coal is delivered 
from the pit. The party saw a number of electrical coal 
cutters at work. 


Birmingham Brass Trade, 


The Birmingham brass foundries are fairly well 
employed, and demand both at home and abroad is stated 








to be very encouraging. There is no special pressure 
however. The decline in copper values, which, except 
for a temporary rally in the middle of last month, has con- 
tinued since the beginning of April, has been accompanied 
by readjustmente in the prices of copper sheets and brass 
products. Following a drop of £2 in copper sheets three 
weeks ago, there has been a further reduction of a like 
amount, making the current rate £102. Buyers are of 
opinion that further reductions are necessary and are 
buying sparingly. 


Heavy Edge Tool Industry. 


The heavy edge tool industry in the Black 
Country is experiencing a spell of quietness following 4 
particularly bright period. The change is unaccountable 
in itself, but is only in accordance with the character of 
business for some time past. Orders come with a rush for a 
week or two, and then buyers become cautious and hold 
off in the hope of falling quotations, or in view of an 
uncertainty in prevailing conditions, until they are bound 
to place business again. Makers, while regarding the 
situation as most unstable, are not pessimistic, for, on the 
whole, the level of trade is rising. 

Constructional Engineering. 

Constructional engineers in Staffordshire and the 
Midlands are obtaining a fair number of small orders, 
but they complain that the high price of steel is holding up 
large undertakings. These have been generally suspended 
until concessions are made in structural steel prices. It is 
possible to buy more favourably from merchants, who have 
placed contracts some months ago, and now have the 
material to dispose of. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
General Outlook. 


Tue markets here for iron and metals are as dull 
as they well can be. There seems to be no life anywhere, 
and buying has been reduced to the lowest possible scale. 
Merchants say that in spite of the comparatively good 
prices in iron and steel, they have never known trade to 
be so much restricted, and many of them are content to 
take orders which show no profit at all, so that they may 
feel that they are doing something. Although at the 
moment prices are steady, it is felt that whether or not 
costs can be reduced, a fall in values is inevitable if buyers 
continue to keep off the market very much longer. It is 
fairly clear that although manufacturers of iron and steel 
keep up a@ firm appearance, they are beginning to feel 
nervous, as the order-books are being cleared of the old 
business and nothing new is coming in to take the place 
of the work which is being completed. This will inevitably 
mean a keener competition for what few orders come into 
the market, and some cutting of prices will probably 
follow. Consumers are, of course, well aware of the 
position, and will probably continue their policy of buying 
from hand to mouth. It is now beginning to be realised, 
not only by buyers, but by sellers, that before trade can 
revive there must be a cheapening of all raw material. 


Metals. 


After a period of very considerable depression, 
copper begins to show some sign of revival again. The 
downward movement had been fairly steady since the 
middle of March, and the total fall from the highest to 
the lowest point was about £11 per ton in standard copper. 
This has been accompanied by a reduction of £6 to £7 
per ton in the prices for manufactured copper and brass, 
again illustrating the fact that however good combinations 
may be for the prices of the manufacturer, they are dis- 
tinctly injurious to the consumer. The prices for copper 
sheets, tubes, &c., were reduced during last week, and now 
stand at £100 per ton for sheets and rods, £110 for flat 
bottoms, Is. 2d. per lb. for copper locomotive tubes, 
ls. Ojd. per lb. for brass locomotive tubes, and Is. 24d. 
per lb. for brass condenser tubes. The price of refined 
copper is about £70 per ton, and thus £30 per ton is charged 
for rolling sheets, £40 for flat bottoms, £60 per ton for 
drawing or extruding copper tubes, and about £75 per ton 
for making brass condenser tubes. Would it not be 
better for all concerned if twice the work could be obtained 
at half the profit ? There seems to be an idea in the copper 
market that the downward course of prices has gone quite 
far enough, and that a reversal of this movement may be 
expected in the near future. This reversal seems to have 
begun already, and although one can see no signs of 
returning activity in Manchester, the Continent is 
beginning to buy a little better and American consumers 
are also said to be doing more. The market for tin has 
been fairly steady for some little time, and the opinion is 
being formed that the lowest price—at any rate, for a 
time—has now been seen. There seems to be the beginning 
of a revival of interest on the Continent, and as American 
consumers have been abstaining from operations for some 
time, it is assumed that they must soon come in again. 
The present price of tin cannot be thought unduly high, 
so that if consumers are getting short of supplies, there is 
nothing in the price to deter them from buying. There 
seems to be a belief that lead is about to enter upon a 
downward course. The outlook is certainly rather un- 
favourable, but expectations of lower prices have been 
disappointed many times. Spelter had a considerable 
rise, but the tendency in this market is now rather toward 
weakness than strength. 


Pig Iron. 


The market for foundry iron here remains 
extremely quiet, and there is but little new business talked 
of. The large ironfounders of this district show no sign 
of getting bare of stock, and yet many of them have been 
out of the market for about three months. It was thought 
that they would be compelled to buy, at any rate, by the 
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beginning of June, and this theory was held very firmly 
by the Midland producers. The question now is whether 
the latter will be compelled to sell rather than whether 
tho former will be compelled to buy, and it must be ad- 
mitted that the blast-furnaces are not in so comfortable 
® position as the ironfounders, when it is a question of 
holding out. The Cleveland market is again weaker, and 
the exports in May show to what an extent the foreign 
buying of Cleveland iron fell off. Midland makers still 
quote on a basis of 105s. to 107s. 6d. per ton at the fur- 
naces, but they do not seem quite so confident as they 
were. Hence the nominal price of foundry iron in Man- 
chester is still 113s. to 115s. 6d., and no one can say what 
the real selling price may be. Of course, a consumer who 
wants a few tons to go on with has to pay the above figure, 
but to sell large quantities in this market a very big reduc- 
tion would probably be necessary. 


Steel. 


There is a certain amount of weakness also in 
the market for manufactured steel. The works are fairly 
well off for orders for steel sheets, but the position is quite 
different in plates and sections. The makers do not show 
much disposition to cut prices yet ; but they are short of 
work, and the merchants are inclined to accept any orders 
they can get at rather lower rates. Possibly the weakness 
is to be attributed to the fact that continental steel is 
being offered here at lower prices; some say at £8 10s. 
per ton for joists and angles. 


Scrap. 


Dealers in scrap iron and steel are still very 
depressed. It seems quite impossible to get orders at 
anything like a decent price for cast scrap. Some dealers 
here are still asking 90s. per ton for the best qualities of 
broken machinery cast iron, but very good machinery 
scrap can be bought at 85s., and probably at 80s. per ton. 
The Lancashire ironworks are now offering only 90s. per 
ton for good lots of heavy wrought scrap. As for steel 

rap, it is almost unsaleable, and is certainly not worth 
more than about 80s. per ton on trucks in Lancashire. 


Institution of Mechanical Engineers. 


The first of the summer visits arranged by the 
Committee of the North-Western Branch of the Institution 
of Mechanical Engineers took place on Thursday, 31st ult., 
when over 130 members made the journey to Derby with 
the object of inspecting the Rolls-Royce Company's works. 
On arrival, the members were divided into small groups, 
which were conducted through the vast shops by the 
company’s staff. Those who had previously had an oppor- 
tunity of viewing the factory, noted that many exten- 
sions had been made during and since the war, the space 
that was once devoted to a test track being now covered 
by buildings. One of the new departments seen was the 
ironfoundry, in which the visitors found much that was 
instructive, although the weight of the individual castings 
is comparatively small—chiefly engine parts with some 
very delicate core work. One of the most interesting 
items in this section is the overhead valve box for the 
new 20 horse-power car, on which the works seemed to be 
chiefly employed. Of the many other departments, those 
devoted to erecting, testing and stamping were found, 
perhaps, the most attractive. The time available for the 
visit, however, was far too short to enable the members 
to obtain more than a fleeting glimpse of the works, but 
it sufficed to demonstrate the extraordinary amount of 
care and disregard of cost which the company shows in the 
production of its cars in order to maintain its justly earned 
reputation. 


BARROW-IN-FuRNess, Thursday. 
Hematite. 


While makers of hematite pig iron are as fully 
engaged as the restricted supply of coke will permit, there 
are not many orders being placed at the moment. For 
the next few months, makers are well booked, but there is 
hesitation to place further orders for future delivery on 
the part of customers who are waiting for prices to come 
«own. With less demand from the Continent, there is a 
likelihood of prices weakening, and this people are waiting 
for. Their requirements are known to be substantial, 
but at present they are holding off. No pig iron is avail- 
able for immediate delivery, nor is there likely to be. The 
local steel works are pretty big consumers at present. 
Prices are still showing a tendency to fall. Manganese ore 
is finding a good market and the charcoal furnace at Back- 
barrow, which was idle for a time, is now engaged on the 
making of special iron, which is commanding a ready 
market. Trade in ingot moulds continues with South 
Wales. There were no heavy shipments from Barrow last 
week of pig iron. 


Iron Ore. 


The iron ore trade remains the same, Cumberland 
raising the most. There is not much being sent out of the 
district, local smelters taking the bulk. There is still a 
limited quantity of foreign ore coming in, and a cargo 
arrived from La Goulette last week. 


Steel. 


The steel trade is fairly employed at the moment, 
and Workington still has its rail mill engaged. The rail, 
hoop and small bar mills are still active at Barrow. 
Foundries are moderately employed, with hopes for better 
things in the future. Shipbuilding and engineering would 
be better if there was a settlement of the boilermakers’ 
dispute, which is holding work up. 








SHEFFIELD. 


(From our own Correspondent.) 


Stocksbridge and Parkgate. The material being turned 
out, however, enormous though its quantity is, relates 
mainly to orders that have been on hand some time. 
The poorness of new buying, which set in when prices 
were increased, is still noticeable, and it is said that in 
the matter of new sales the month of May was the worst 
that has been known for three quarters of a year. There 
has been a very significant change in the condition of the 
scrap market. Not long ago steel scrap for melting in 
open-hearth furnaces was difficult to obtain; now, it 
is just as difficult to sell. The world still needs tremendous 
quantities of commercial steel, and the main reason why 
more orders are not being placed is a want of confidence 
in the future. There has also been a revival of continental 
competition. During the last couple of months, both 
Belgium and Luxembourg have been sending large ton- 
nages of billets and constructional steel into this country 
at prices considerably below those charged by home 
makers. Not much of this material has arrived in Sheffield, 
but its importation into other centres has weakened 
the local trade. It is now difficult for makers of British 
billets to obtain the official prices. The situation produced 
by the strike of buyers of raw materials and partly manu- 
factured steel is brightened by a gleam of hope in the fact 
that in one or two districts buyers of pig iron are reported 
to be unable to hold off the market any longer. It is 
earnestly to be desired that the present conditions may 
turn out to be only temporary. If they last much longer 
the basic steel trade, which is one of the few busy de 
partments in the district, will be short of work again. 


Finished Steel Products. 


There is no improvement to report in the crucible 
steel trade. The demand for high-speed steel has been 
at low-water mark for two or three years, and shows 
little sign of recovery. The call for files is very restricted, 
and is greatly below the huge capacity of the works. 
There is a better state of things in farm and edge tools, 
of which larger shipments have been made to South 
America, Ireland and the Colonies. The makers of steel 
strip and wire continue busy. A better demand for Shef- 
field saws is reported. The manufacturers have recently 
engaged in a publicity campaign to popularise their wares. 
They have had to contend against severe American com- 
petition for a long time, but the Sheffield article has 
been greatly improved in recent years, and is now able 
to hold its own with any competing brand, alike in quality 
and in price. In their efforts to bring this fact home, 
the makers are receiving the energetic support of their 
workpeople. Through the instrumentality of the trade 
union, the merits of the Sheffield article have been placed 
before meetings of the societies of cabinet makers, joiners 
and other woodworkers, and the campaign is already 
bearing fruit. 


Plate and Cutlery Improving. 


There are signs of recovery in these old trades, 
particularly in cutlery. Conditions are still unsatisfactory 
on the whole, and some firms are very poorly placed ; 
but in the aggregate a very considerable amount of cutlery 
and spoons of the cheaper qualities is being produced. 
German competition is falling away, the deliveries of 
new goods becoming smaller while at the same time prices 
are rising. As stocks of imported articles become worked 
out, the demand for Sheffield goods naturally increases. 
Foreign merchants who cannot get their wants supplied 
in Germany are now sending inquiries to Sheffield. Much 
depression continues in the pocket-knife and scissors 
branches, but sales are increasing. 


The New Ollerton Colliery. 


The new colliery which the Butterley Company 
is sinking at Ollerton, on the border of Sherwood Forest, 
is @ very important enterprise. Two bore-holes were 
put down, one at Boughton, where a 6ft. seam of top 
hard coal was found, and the other at Ollerton, where 
the seams proved were: Top hard, 5it. 3in.; deep soft, 
3ft. 5in.; deep hard, 2ft. 5in. The colliery is being sunk 
within half a-mile of Ollerton Church, on land which 
was under cultivation as recently as last October. There 
will be two shafts, each 18ft. in diameter. These are 
being sunk through the water-bearing strata by the 
Francois Cementation process, and will be taken through 
the coal-bearing measures by the Butterley Company 
itself. The winding engines are now being built by 
Markham and Co., Chesterfield. The power plant will 
consist of one 1500-kilowatt mixed pressure turbine, 
running at 3000 revolutions per minute, built by the 
British Thomson-Houston Company, and fitted with 
a Mirrlees-Watson’s condenser capable of condensing 
47,500 lb. of exhaust steam per hour when circulating 
3350 gallons of water per minute; one 350 horse-power 
Belliss high-speed engine coupled direct to a 250-kilowatt 
Seott and Mountain generator, and another 75 horse- 
power Ashworth-Parker vertical high-speed engine. It 
is proposed to build a self-contained village of about 
1000 houses, with ample space for recreation grounds 
and gardens. 


Manufacture of Boilers. 


The arrangement which Vickers Limited have 
made with the Spearing Boiler Company, to which 1 
referred last week, is expected to bring a good deal of 
valuable work to the firm's boiler shops at Barrow. Davy 
Brothers, Limited, of the Park Iron Works, Sheffield, 
have also become associated with the Spearing Boiler 
Company, in the capacity of agents and manufacturers 
of its"water-tube boilers. The agency covers the imme- 
diate district, together with the whole of the steel works, 
ironworks and rolling mills in the United Kingdom. 
Davy Brothers have already commenced on the manu- 
facture of the Spearing boiler. It is also announced that 
the firm has secured an important contract for the Scun- 
thorpe district, covering six Lancashire type boilers, 
30ft. long by 8ft. 6in. diameter for 1601b. working 
pressure, with economisers, pipes and all other accessories. 





The Heavy Steel Trades. 


GREAT activity continues. to prevail at the 
huge basic steel plants in Sheffield and district, prac- 
tically full time being worked at Templeborough, Penistone, 


A Remarkable Excavator. 


ever made in this country, and certainly the largest, has 
just been completed by Ruston and Hornsby, Limited, 
Lincoln, for India, where it will be employed on th: 

construction of waterways for irrigation work. Its jib 
centres measure no less than 120ft., and its bucket capacit \ 
is eight cubic yards. The net weight of the machine. 
exclusive of coal and water, is 250 tons. Although of 
such huge proportions, the machine is easily handle. 
only a driver and a fireman being required for operation 
purposes. The whole of the superstructure revolves 
on the bottom frame, and is supported on sixty rolle: 

running between rails bent to form a circular path 30/t 
in diameter. An interesting feature of the bottom frame 
is an equalising beam, which enables the excavator 
readily to traverse uneven ground. Two separate set 

of engines are fitted, the main engines each having two 
cylinders, I14in. in diameter by lI6in. stroke, operatiny 
the digging, hoisting, travelling and derricking motion 

The slewing engines each have two cylinders, Ilin. jn 
diameter by 10in. stroke, revolving the superstructure 

The boiler, which is of the locomotive type, is 6ft. 4i: 

in diameter by 18ft. long, and works at 125 Ib. pressure 
per square inch. Some of the waterways which the machin: 
will be called upon to excavate will have widths up to 
300ft. The output obtainable varies considerably, bein 

dependent on the nature of the material, but it can rang: 
up to 400 cubic yards per hour. 





NORTH OF ENGLAND. 
(Prom our own Correspondent.) 


Set-back to Trade. 


INDUSTRY in the North of England is now reveiy- 
ing a severe set-back, owing chiefly to the situation in t! 
Ruhr. When that area was first invaded by the Frenc! 
there followed a period of increased activity, but thx 
inevitable reaction has now set in. With Europe in a 
state of chaos, manufacturers in the North of England, 
like those in other parts of the country, find many market 
closed to them, and all the industries, with the exceptio: 
of the coal trade, are languishing from lack of orders 
The shipbuilding, engineering, and iron and steel trades 
are feeling the slump severely. During the past month 
iron and steel producers had a very lean time; in fact, 
the business was the smallest recorded for many months 
past. Hadthey not commenced the month with good order 
books many must have been laid idle now through lack of 
markets, and it is only the fact that they had heavy 
contraets on hand which has enabled them to keep going 
But many of these are now nearing completion, and unless 
they are speedily replaced by fresh orders, the ironmasters 
and steel makers may have reluctantly to contemplate the 
curtailment of output. 


Iron and Steel Exports. 


The slump in trade is reflected in the iron and 
steel exports from the Cleveland district during May, the 
total being the smallest recorded since January, 1922, 
amounting to only 32,467 tons, compared with 54,435 tons 
in April and 67,636 tons in March. The shipments of pig 
iron to America were only about half those of April; to 
Germany only 3862 tons were shipped, compared with 
13,792 tons in March, whilst the exports to Belgium fell 
from 6420 tons to 1927 tons, largely owing to the Belgian 
strikes. The falling off in the overseas trade in manu 
factured iron and steel was not so marked, the figures 
being: April, 62,423 tons ; May, 53,575 tons. A drop of 
about 7000 tons in the exports to India aud Ceylon was 
compensated by an increase of about 6000 tons in the 
shipments to Australia, but the Far Eastern trade gener- 
ally showed a decline. 


Iron and Steel Imports. 


Statistics presented at Monday's meeting of the 
Tees Conservancy Commission showed a decline in the 
importation of pig iron from foreign countries into the 
Tees. During the last seven months 4692 tons were 
brought into the river, against more than 30,000 tons in 
the corresponding period of a year ago, and 181 tons in 
the seven months preceding the war. On the other hand, 
there was an increase of 2500 tons of crude sheet bars, 
billets, &c., which came into the river, and the importation 
of plates, angles, rails, &c., rose from 3158 tons to 7146 
tons. 


Cleveland Iron Prices Reduced. 


In an effort to stimulate the demand Cleveland 
pig ironmakers have this week made a general cut in 
prices to the extent of half-a-crown per ton. Since the 
“* peak *’ was passed this represents a total of 7s. 6d. per 
ton which has been made by the makers, and as there has 
been absolutely no fall in the cost of production in the 
meantime, it will be seen that the ironmasters have made 
very substantial sacrifices in order to attract business. 
Pig iron is still very dear, standing as it does at about 30s. 
per ton more than it did six months ago, but the coal 
boom has entirely transformed the situation, and it is 
quite certain that at present prices makers of Cleveland iron 
are selling at either a loss or at least without any margin 
of profit. If this latest reduction fails to attract buyers a 
reduction of the number of furnaces in blast will become 
a matter for serious consideration. However, it is believed 
that buyers may now be inclined to place contracts once 
more, at least for their early requirements, and it is in that 
hope that the reductions have been made. The price of 
No. 3 G.M.B. Cleveland pig iron is now 117s. 6d., No. 4 
foundry 115s., and No. 4 forge 112s. 6d. No. 1 foundry, 
on account of extreme scarcity, is kept as high as 129s. per 
ton. 


Hematite Pig Iron. 


The position in the East Coast hematite pig iron 
trade is also much easier. Mixed numbers can now be 
bought at 117s. 6d. per ton and No, | at 118s. 6d. These 
cuts will certainly extend the market for hematite on the 





One of the most remarkable drag-line excavators 





Continent, but the general trade demand is very restricted. 
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Iron-making Materials. 


The foreign ore trade is lifeless, and the price of 
best Rubio nominal at 24s. 6d. ¢.i.f. Tees. There is a 
definite contraction in the export demand for fuel, and as 
t has been the consistent policy of the coke makers to 
quote preferential rates to the ironmasters, they are assist- 
ing in the process of depletion by quoting rather easier 
rates for coke. Good medium furnace kinds now 
obtainable at 43s. per ton delivered at the works. 


are 


Manufactured Iron and Steel. 


The condition of general stagnation extends also 
and steel trade. The works 
have still a fair volume of orders on hand, but they are 

% being replaced by fresh contracts of any extent, and 
the Makers, however, decline 
to make further price concessions. 


to the manufactured iron 


outlook is not encouraging. 


The Coal Trade. 


There is no improvement in the Northern coal 
market, which remains weak and uncertain in nearly every 
instance. This is due to the fact that the continental 
position at the moment is so involved and unsatisfactory 
through strikes and political circumstances that foreign 
buyers are not able to take out their quantities. Cancel- 
and are becoming rather 
frequent, so that merchants are getting nervous and are 
rushing their supplies on the markets, with the result that 
values are still inclined to fall. It is anticipated in some 
quarters that the present relapse is sure to pass off in a week 
or so, and that the former steady conditions will soon be 
But it is extremely difficult to induce 
buyers to commit themselves very far on a falling market. 
Most of the operators are, therefore, holding off for the 
until the market bottom. Steam coals 
are very flat, and indicated cheaply. Best Northumber- 
lanas and Durhams are quotea lower, with second screened 


ments post ponements too 


re-established. 


present touches 


and all makes of smalls correspondingly cheaper. Gas 
coals are moderately steady, but are by no means stable. 
Coking coals are not 
so well off for trade as they were, and can easily be squeezed 
downward in second hands. Bunkers are very slow and are 
a little weaker. The coke market is quieter for foundries, 
which are possible at cheaper rates. Gas coke is steady 


here are only a few new inquiries. 


and unchanged. 


SCOTLAND. 


From our own Correspondent.) 


Shipbuilding: Lower Output. 


LABovur troubles at the shipyards have had 
a clistinct effect on the industry, and the result is apparent 
in the reduced figures for May. From Clyde yards during 
last month, only ten vessels, aggregating 17,210 tons, 
were launched, while the total for Scotland was thirteen 
of 27,847 aggregate. Activities have been 
chiefly centred in the completion of vessels previously 
launched, and a continuance of the boilermakers’ lock-out 
will soon mean a great reduction of work and eventually 
& stoppage. Fitting-out basins are emptying of vessels, 
and work on the stecks is held up. The only large vessel 
launched during May was the Turakina, geared turbine, 
10,000 tons for the Federal Steam Navigation Company, 
Limited, London. Included in the list were three vessels 
between 1700 and 2000 tons, one of which was for the 
Interlake Steam Navigation Company, Montreal, and 
another for the Eastern Steamship Company of Canada, 
Limited, of Buffalo. Motor vessels figure largely among 
the new craft ordered during May. : 


vessels tons 


Pig Iron Market Dull. 


The present demand for pig iron leaves much 
to be desired. Inquiries both at home and from abroad 
are very scarce, and the outlook is disappointing. No 
improvement in the home demand is likely until the 
steel and iron trades are busier, while the prices quoted 
find little favour with exporters. Though quotations 
are practically unchanged, they refer chiefly to small 
lots, and anyone with a good order to place can obtain 
much better terms 


Finished Steel and Iron. 


Practically no change has taken place in the 
steel and iron trades. Consumers generally are not dis- 
posed to arrange for anything beyond actual immediate 
requirements, and producers are becoming more anxious 
with regard to future business. Work on hand is coming 
to an end, and very little fresh business is being booked. 
Steelmakers are feeling the loss of business occasioned 
by the strike at the shipyards. Orders for plates and 
sectional materials are extremely small. Home prices are un- 
changed, but a considerably less figure would be acceptable 
for a favourable export specification. Steel sheet makers 
also report @ marked falling off in business, especially 
for home delivery. Export inquiries are fairly regular, 
but the quantities mentioned are now restricted. Bar 
ironmakers hope for some tangible result from the reduction 
in prices announced a week ago, but it is questionable 
if the new price of £12 per ton for “‘ Crown ” quality bars 
will hold ont much inducement to consumers under 
present conditions. The demand for re-rolled steel bars 
has quietened down. A feature of the market at present 
is the imereased offerings of competitive continental 
materials at prices below the home production, and, 
given better deliveries, it seems certain that local makers 
would be hard hit. In the meantime, however, very little 
is being placed abroad. Reductions in prices are becoming 
more common. Manufactured copper is now quoted 
£100 per ton basis, a reduction of £2 per ton, while copper 
and brass tubes have been reduced by Is. 4d. per pound as 
follows :—Seamiess brass tubes, 2/1 alloy, Is. 0}d. per 
pound basis; ditto, 70/30 alloy, Is. .O}d: per pound ; 
seamless copper tubes, 1s, 2d. per pound ; brazed copper 
tubes, Is. 2d. per pound. 


Coal: Increased Foreign Shipments. 


Aggregate shipments of Scottish coal again 
show an increase dhe, in a measufe, to larger cargoes 
to Germany and good consignments to Scandinavia, 
North France and West Italy. Total shipments amounted 
to 307,610 tons, against 290,438 tons in the preceding 
week, and 309,797 tons in the same week last year. The 
market for fuel is, however, very quiet all round. Foreign 
inquiries are poor, despite the rapid fall in prices, and 
though a fair number of remain to be worked 
off, the lack of future business gives some concern. Book- 
ings for June were fairly heavy, but owing to the drop 
in prices buyers are refusing their obligations, and a num 
ber of forced sales are being pressed in the market. Home 
consumers, too, still purchase on a very restricted day- 
to-day basis, while municipal concerns are either holding 
off meantime, or contracting for a shorter period than 
usual, Still lower prices are evidently looked for, as many 
contend that there is too big a difference between the 
price at the pithead and the price to the consumer. 


orders 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Coal Trade Position. 


THE steam coal market is something of an enigma 
to the majority of exporters inasmuch as to all appear- 
ances the conditions are comparatively steady, and prices 
are relatively high, whereas there is no buying from abroad 
at anything like the prices currently quoted by the collieries 
for supplies for fairly prompt loaaing. The collieries are, 
in most cases, well stemmed for the next week or two ; at 
any rate, when efforts are made to stem supplies on con 
tracts exporters have the utmost difficulty im getting the 
collieries to accept them. It is for this reason that middle- 
men are cutting their prices whenever they see a chance of 
business, as it is only natural that they should do their 
utmost to lift the coals they have due to them on contract 
and be satisfied with a moderate profit rather than that 
they should not ship the coals and thus lose their profit 
altogether. Best steam coal is to-day quoted at 39s. to 
40s., but there are no buyers at that figure, and in view of 
the fact that the Northern markets have fallen back to the 
extent of about 5s. per ton, it is not surprising that foreign 
buyers should expect that South Wales will follow suit. 
The fact that this market has not given way to the same 


extent is not so much because fresh orders during the 
past few weeks have been in evidence as because the 
collieries sold ahead some time ago and, therefore, the 


At the same time there is little 
doubt that values of Welsh steam coals will in time ease 
down for the simple reason that with present differences 
in value between them and North Country qualities buyers 
will turn their attention to the North. 


coals have to be shipped. 


Third Shift Working. 


The partial third shift came into operation on 
Monday at most South Wales ports for an experimental 
Newport was an exception, as the 
extra working does not start until Monday next. For 
the time being only a third of the tips are being worked 
on the night shift from 10 p.m. to 6 a.m. at the ports of 
Cardiff, Penarth and Barry, which means that twelve are 
working at Cardiff, thirteen at Barry, and four at Penarth. 
In the case of Swansea arrangements were made for a trial 
of the third shift to come into operation on Monday last 
for a period of four or five weeks. Four spare gangs of 
men were to be available for an extra shift at night, and 
these men will come under the minimum wage rate, 
whether working full time or not. It is early yet to gauge 
the effect of the new arrangement because it cannot be 
said that it is in full swing; but so far as Swansea is con- 
cerned, it is to be noted that shippers are already com- 
plaining that while under the old system the number of 
tip hours worked per day at Swansea was 312, the new 
arrangement with four tips working only, provides for but 
303 tipping hours per day, so that Swansea is nine hours 
worse off instead of being 334 per cent. better off. 


period of six months. 


Siemens Steel Trade Trouble. 


The threatened strike of locomotive men engaged 
at the Siemens steel works of Swansea and Llanelly has 
not developed as much as was expected, although causing 
a great deal of uneasiness. Quite a number of men did 
not carry out the mandate of the irregular meeting held 
some weeks ago, for the reason that they felt it would be 
an act of disloyalty to their unions and that their demand 
for more money had not been presented in proper form 
to the employers, who have declined to discuss the matter 
until the notices are withdrawn and the claim is put 
forward through the proper channels. The position is 
that on Monday only two works were affected by the strike 
of locomotive drivers and shunters, these being at Llanelly, 
viz.. the South Wales steel works owned by Messrs. 
Richard Thomas and Co., which were at a complete stand- 
still, and the works of the Llanelly Steel Company, where 
operations have been carried on through the locomotives 
being worked by officials. The action of the locomotive 
men proper going on strike has led to a total of about 
3000 men at Lianelly being idle. The strike has resulted 
in all the tin-plate mills of Messrs. Richard Thomas and 
Co. at Lianelly being brought to a standstill. There is 
every prospect that the strike will not last long, as the 
men were expected to have a meeting on Tuesday night to 
discuss the position. It is just possible that they will be 
ready to recommence before the week is far advanced. 


LATER, 
The locomotive men at Siemens steel works at 
Lianelly, who came out on strike, resumed work on 
Wednesday unconditionally. There is to be a further 


conference on the 30th inst. to consider the various reports 
from the trade union leaders with reference to the action 
to be taken respecting the men’s claims, 


Import of Canadian Cattle. 
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Western 


efforts the Great Railway 












Company to encourage the importation of Canadian cattle 
are meeting with success, and it is confirmed that the 
Canadian Government Mercantile Marine has now decided 
to equip its boats on the Montreal-Cardiff service for 
carrying ® substantial number of cattle. The Great 
Western Company has had for many years excellent lairage 
accommodation at the Cardiff docks, and immediately after 
the embargo on Canadian cattle was lifted the company 
proceeded to prepare for any cattle that might be brought 
to this channel and sent a representative to Canada. 


Non-union Strike. 


There are 4000 miners on strike in the Dowlais 
area as the result of the decision to clear the district of 
non-unionists. The men met on Monday and confirmed 
their decision of Sunday last to keep idle until all outside the 
the Federation have fallen into line. The strikers state 
that if their efforts are not successful in quick time they 
intend calling out the safety men at the end of this week. 


Current Business. 


There has been very little fresh business passing 
on the steam coal market during the past week, and the 
undertone is certainly easier. The demand for gas and 
coking qualities is very good, but otherwise there are very 
few buyers about. The collieries are well stemmed for 
the next week or so, but there is not enough activity to 
keep this market at its present level. Best Admiralty 
large are now quoted at more than 40s., but foreign buyers 
cannot be persuaded to pay within several shillings of this 
figure. Monmouthshire coals are worth about 37s. 6d 
for the best, though sellers are nominally asking more 
Small coals are relatively the section the 
market, and superior descriptions rather scarce. 
Coke and patent fuel show no material change though no 
more than barely steady In the anthracite section sized 
coals are very firm and difficult to obtain for this month’s 
shipment. Rubbly culm and duff are also extremely 
tight and firm, but large coal for prompt loading is m some 
directions on the easy side. 
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Books of Reference. 


Di 


useful 


Book, 

relerence, 
Publishing 
London, 


The Em pire Municipal clory and Yea 
1923-1924. This distinctly book of 
which is published annualiy by the Sanitary 


Company, Limited, of 8, Breams-buildings, 


E.C. 4, at 10s. 6d. net, has had, in the present issue—the 
forty-first—the scope of its usefulness considerably 
extended If only for the different way in which the 


names of the various officials of county councils, corpora 
tions, and local authorities, &c., are set out, this 
year’s volume is certainly a very considerable improve 
ment on those which have preceded it, from the point of 
view of ease in obtaining required information ; but, im 
addition, some entirely new features have been added to 
an already long list, and we do not know of any other book 
of its class which contains anything like as much informa 
tion of a kind likely to be of value to municipal officials 
and others interested in municipal work, for whose use 
it is, presumably, specially intended. As a matter of fact, 
its contents are so varied that the work has a far wider 
appeal than merely to such readers, for between its two 
covers are included masses of data, to obtain which, in 
any other way, would entail the consultation of a number 
of separate books. 


other 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


James HowpeEN anv Co., Limited, Scotland-street, Glasgow, 
after having made extensive trials at their works of the new 
Ljungstrom air preheater, have acquired a licence for its appli- 
cation to all types of land boilers for this country, and hold, in 
addition, the exclusive world licence for applying the preheater 
to marine boilers. 

Tue Institution of Petroleum Technologists asks us to 
announce that on and after Monday, the 25th inst., the address 
of the Institution will be Aldine House, Bedford-street, Strand, 
W.C. 2. The offices of the Institution will be officially closed 
from 5 p.m., Wednesday, June 20th, 1923, till 10 a.m., Wednes 
dav. June 27th, 1923, to enable this change of offices to be 
carried out. 








CONTRACTS. 


C. A. Parsons anp Co., Limited, Heaton Works, Newecastle- 
on-Tyne, have received an order from the Victoria Falls Power 
Company, Limited, for three 15,000-kilowatt turbo-alternators 
and surface condensing plants, toget her with one spare alternator, 
for the Witbank generating station, South Africa. 


Houtpen anp Brooke, Limited, of Manchester, inform us 
that they have recently been successful in securing—through 
‘, A. Parsons and Co., Limited, Newcastle-on-Tyne—the con 
tract for twenty-five feed-water heaters for the Colenso power 
house, in connection with the electrification of the Glencoe 
Pietermaritzburg section of the South African Railways. 


Tue Derrorr Epison Company has just ordered six water- 
tube boilers, each of 325,000 lb. normal evaporation from and at 
212 deg. Fah. per hour, to be fitted throughout with the 
** Lopuleo ” system of pulverised fuel. These new boilers will 
dispute with the boilers now under construction for the Cleveland 
Electricity Company, also to be fired with ** Lopulco ” pulverised 
fuel, the distinction of being the largest boilers in the world 








Awarb OF THE Wr t1AM Hewry ALLEN Grant.—In response 
to the announcement that Mr. W. H. Allen had offered a grant 
of £1000 to enable a graduate or student to take the engineering 
course at Cambridge, applications were received by the Insti- 
tution of Mechanical Engineers from 110 graduates and students. 
After careful consideration of the qualifications of all the ap- 
plicants, Christopher Hinton, graduate, of Swindon, has been 
selected to receive the grant, and will go into residence at 
Trinity College, Cambridge, in October. He was elected a 
graduate of the Institution in 1921, having received honour 
able mention in the Associate membership examination in 
October of that year, and he holds the ordinary certificate in 
mechanical engineering awarded by the Institution in conjunction 
with the Board of Education, 
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IRON ORE. 
N.W Coast— 
Native 
(1) Spanish 
(1) N. African ... 
N.E. Coast— 
STO om biewe 0h 
Foreign (c.i.f.) 
PIG IRON. 
Home. 
£.s 4d. 
(2) ScoTLanp— 
Hematite... ... 65 0 
No, 1 Foundry 600 
No. 3 Foundry 515 0 
N.E, Coast— 
Hematite Mixed Nos. ... 517 6 
No, 1... 518 6 
Cleveland— 
No. 1... 690 
Silicious Iron ... 690 
No. 3 G.M.B. ... 617 6 
No, 4 Foundry 515 0 
No. 4 Forge 512 6 
Mottled oo 
White — 
MIDLaNDs— 
(3) Staffs. — 
All-mine (Cold Blast) ...13 0 0 
North Staffs. Forge* ... _- 
“ » Foundry... 5 7 6 
(3) Northampton— 
Foundry No, 3 5 5 0 
8 Forge 416 0 
(3) Derbyshire— 
No, 3 Foundry 2 6 
Forge 500 
(3) Lincolnsbire— 
Basic ... ‘ 600 
Foundry ... 510 0 
Forge 5 5 0 
(4) N. W. Coast— 


N. Lancs. and Cum. 


Hematite Mixed Nos. ... 


Current Prices for Metals and Fuels. 


26/- 
24/- 
24/- 


24/6 


Export. 
a 4 


ao 
os 
pms 
ao 


aoaqn 
~ 
~ 
eoeoco°o 


to 512 6 


too 6 5 0 


to 610 0 


MANUFACTURED IRON, 


Home, 
£a 4, 
ScoTLaND— 
Crown Bars 12 00 
Best ,, _ 
N.E. Coast— 
Coswn Bass....c .. « 123, ¢.6 
Tees... 10 0 0 
LaNncs.— 
Crown Bars ... —a FF 
Second Quality Bars wage 6S OS 
Hoops ~ 15 0 0 
8. YorEs.— 
Crown Bars ... 1210 0 
Best ,, 13 160 0 
Hoops 1510 0 
MIDLANDS— 
Crown Bars ... . 12 5 0 
Marked Bars (Staffs.) 1410 0 
Nut and Bolt Bars 11 5 0 
Gas Tube Strip 13 0 0 
STEEL. 
(6) Home 
&ad 
(5) ScoTrLanD— 
Boiler Plates ... 13 0 0 
Ship Plates fin. andup 10 5 
Sections 10 0 0 


SteelSheetsAin.tofin. 12 10 0 


Sheets (Gal. Cor.24B.G.) 


(1) Delivered. 


14 


to1210 0 


toll 7 6 


(1) Kxport. 
£€a 4, 


1910 0 


(2) Net Makers’ works. 



































































































(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England, 


8) Except where otherwise indicated coals are per top at pit for inland and f.o.b. for export and coke is per ton on rail at ovens and f.0.b. for export. 
* Quotations extremely high and nominal. 


(7) Export Prices—F.0.B. Glasgow. 
(9) Per ton f.0.b 


BTEEL (continue?) FUELS. 
N.E. Coast— Home. ; s — Coa Fer SCOTLAND. Export. 
d. s d. ® 5 
ines Wiens - = bs (£.0.b. Gheagon) Sem we 
” i) a 
Poller Plate “00 Ri Sel 25). to 26/8 
Joista 10 0 m ond ” ” Trebles 24/ 
Heavy Rails 1010 0 . - oe Sw 23/- 
Fish-plates 4100. ca ” " Singles 2l/- 
Channels 950. ~ AYRSHIRE— 
Soft Billets 1010 0 . - » o» Splint ... 25/- 
om Pe Trebles ... 24°- 
N.W. Coast— 
BarRow— (f.0.b, Methil or Burnt- 
Heavy Rails ... Sete @ tterw - island)—Steam ... ... 22,6 to 27/- 
Light ,, 8 Viren. 2 — Soreened Navigntion $2/- 
Billets 11 0 0 - Trebles * 25,6 
MANCHESTER— Doubles 24/- 
Bars (Round) 1110 Oto ll 15 0 Singles 22,6 
»» (others) 1 5 0t01015 0 
Hoops (Best)... .. ee 6 eS (f.0.b. Leith)—Best Steam ... 25/- 
(Soft Steel) “Bib O..1... 3M.9 Secondary Steam ... 22/6 
Plates . 10 7 6t0.1015 0 Trebles we 25/6 
» (lene Beller)... 18100 .. . ~ Doubles 24/- 
SHEFFIELD— Singles 22 6 
Siemens Acid Billets .. 13 0 0 . - ENGLAND. 
Bessemer Billets ... 1310 0. wa (8) N.W. Coast— 
Hard Basic ... ... 1015 0. ~ Steams... 31/6 
Intermediate Basic 10 10 0 hs - Household 46/8 to 57/6 
Soft Basie 90 0t 950 Coke ... 48/- 
Hoops ... ... 1215 Oto18 5 0 No 
Soft Wire Rods 13 0 0 to 1310 0 Best Steams 27 (6 to 30/- 
Mm Second Steams 27/- to 28/- 
Small Rolled Bare... ... 1015 Otoll 0 0 on + 18/ bt . 
Billets and Sheet-bars.. 810 Oto 815 0 bate 95 /- to 28/- 
Gas Tube Strip wee! = : — 
Sheets (20 W.G.)... .. 1110 O0to12 0 0 DunnaM— 
Gale. hetef..b Loo! 19 5 0to1910 0 Bost Sis toS6 
Angles ec cue ove 1010 0 = Send 50/- to Si/- 
pasate bee Sr pp nd eee Ee 25/- to 28/- 
eth ee ae bg, A Saat. i Powndiry Ooke .. ... n. wee vee me Oy 
Bridge and Tank Plates 1015 Oto ll 0 0 SHEFFIELD— INLAND. 
Best Hand-picked Branch ... 32/6 to 34/6 tie 
¥ - ee pene Barnsley Best Silkstone... ... 28/- to 30/- _ 
Derbyshire Best Brights ... 25/6 to 27/6 ~ 
OS atten NON-FERROUS METALS. . , House... .. 28/- to 24/6 = 
Tin-plates, 1.C.,20 by 14 ... 23/14 to 23/6 ” » Large Nuts .. 20/6 to 22/6 - 
Block Tin (cash) Al 197 15 0 0 » Small ,, ... 18/- to2l;- - 
ie (three months) 197 15 0 Yorkshire Hards .. 22/- to 24;- 7 
Copper (cash)... ... ... 6615 0 Derbyshire ,, . Q1/- to 24/- ons 
ws (three months)... 67 7 6 Rough Slacks -. 12/-to 14/- - 
Spanish Lead (cash) + 2515 0 Natty ,, ... 10/6 to 12/6 bj 
9 (three nanthe 5% 26 Smalls 7:- to 9/ toe 
Spelter (cash)... . e 30 15 0 Blast Furaace Coke (inland) + «ee 92,6 to 33 6 
» (three mouths)... 39 7 6 - - »» (Export) f.o.b.  41]- to 43/6 
MANCHESTER— Canpurr— (9) SOUTH WALES. 
Copper, Best Selected Ingots 71°00 Steam Coals: 
» Electrolytic 740 (0 Best Smokeless Large ... 38/- to 40/- 
” Strong Sheets... 100 0 0 Second ” tT} ese 37 /- to 38/- 
», Loco Tubes 012 Best Dry Large 87 /6 to 38/- 
Brass Loco Tubes ... 01 & Ordinary Dry Large 35/- to 37/- 
»» Condenser ... 01 % Best Black Vein Large 37,6 to 38/- 
Lead, English 27 0 0 Western Valley ,, 37/- to 38/- 
« Foreign 215 0 Best Eastern Valley Large * 36/- to 37/- 
Ordinary elikisa 83/- to 35/- 
Tre Best Steam Smalls ... 30/- to 82,6 
Ordinary _,, 27 6 to 30/- 
FERRO ALLOYS. Washed Nats ... z 35/- to 37/6 
(AU prices now nominal, ) No. 3 Rhondda Large ... 376 to 38,6 
Tungsten Metal Powder 1/11 per Ib. os * Smalls ... 32,6 to 33,6 
Ferro Tungsten ... ... 1/54 per Ib. No.2 ,, Large ... 34/- to 36/- 
Per Ton. Per Unit es os Through 29/- to 31/- 
Ferro Chrome, 4 p.c. to6p.c. carbon... £ 10/6 . - Smalls 25/- to 27/6 
” 6p.c. to8 pc 5, £21 0 0 8/- Coke (export) ... 65/- to 70/- 
" Spc. tolOp.c. 55 £0 0 0 8/- Patent Fuel ... ... 40/- to 42/6 
” Specially Refined Pitwood (ex ship) ... 27/- to 28/- 
», Max. 2p.c. carbon... £50 0 0 18;- 
5 wr 20000 21. | OUR coals: 
» » 0-75 p.c. carbon .. £70 © 0 22/6 Best Big Vein el 50/- to 52/6 
- carbon free . 1/6 per b. Seconds <j 40/- to 45/- 
Metallic Chromium occ. ‘obo ces OMS por By Red Vein . vite $2/6 to 35/- 
Ferro Manganese ... (per ton) £18 for home. Machine-made Cobbies... 62/6 to 65/- 
» Silicon, 45 p.c. to 50 p.e. ... £13 0 0 scale 5/- per Nuts 55/- to 60/- 
unit Beans 45;- to 47/6 
» » THpe p= ate Peas... . 25/- to 26). 
» Vaan me rapes aS 
, Molybdenum... 9/6 per Ib. wr 
: Titaniam (carbon free) 1/1 per Ib. nee 28/- to 27/8 
Nickel (per ton) . oe £130 Seconds se J 25 /- to 26/- 
a . 12/- per lb. BE heme ees .. 20/- to 22/- 
Aluminium (per ton) ... £82 iid omelet) Cargo Through... vas tee 22/8 0 257- 
(3) At furnaces, (4) Delivered Sheffeld. (6) Glasgow, Lanarkshire and Ayrshire 
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French Engineering Notes. 


(From our Correapondent in Paris.) 
The Ruhr Strike. 

Ir is stated that the strikes in the Ruhr are 
breaking down. If this should mean the beginning of the 
end of the passive resistance, there may be some hope of 
avoiding the peril which confronts blast-furnace proprietors 
of finding themselves practically deprived of coke within 
the next month or two. The idea prevailing in this country 
is that the Germans must work or starve. The present 
situation evidently cannot last indefinitely, either for one 
side or the other. With the coke arriving from the Ruhr, 
a number of furnaces have been put in blast, and while 
on February Ist there were ninety blast-furnaces in opera- 
tion, out of a total of 220, the number declined in the 
following month, and then rose to eighty-eight on May Ist, 
so that with the ten or twelve furnaces put in blast during 
the past month, there should now be close upon a hundred. 
If more are not in operation, it is solely because of the 
uncertainty of future supplies of coke. The demand for 
pig iron and all kinds of raw material is so large that prices 
remain at their high level, and despite the inflated pro- 
duction costs there is a good deal of business done in the 
iron, steel and engineering trades, and there are, no doubt, 
plenty of orders waiting to be given out as soon as this 
can be done under more reasonable conditions. 


A Railway in Difficulties. 

Since the construction of the Metropolitan Rail- 
way in Paris, the railway from the St. Lazare Station to 
Auteuil has fallen upon evil times and is now costing the 
State something like 12,000,000f. a year. The State would 
therefore gladly dispose of this line, which has for a long 
while past been completely equipped for electrification, 
and is still waiting for the electric coaches. The delay in 
getting delivery of the new rolling stock may be due to 
the proposal which has been before the Paris Municipal 
Council for a year past to take over the Auteuil line and 
incorporate it in the Metropolitan system. In principle, 
the Council is disposed to bear the larger part of the cost 
of constructing a tunnel from the Nord-Sud underground 
railway to the Auteuil line, which would thus form part 
of the Paris system of railway communication ; but the 
Council feels that it is only justified in undertaking this 
heavy expense on condition of the State making a free 
gift of the Auteuil line. Naturally, the State demurs at 
being the victim of such extravagant generosity. It would 
rather continue to incur the heavy loss on running. The 
proposal has therefore made little headway in the Municipal 
Council, and during the week the Minister of Public Works 
has sent to the Council a reminder in the form of a letter 
couched in such unflattering administrative terms demand- 
ing an immediate decision, that the Council has replied 
objecting to the tone of the communication, and stating, 
in effect, that it will come to a decision when it is pleased 
to do so. 


Moving Platform and Air Cars. 

The traffic problem in and around Paris has 
become so serious that all sorts of proposals are being 
investigated for dealing with it, and, as I stated recently, 
two systems of moving platforms are to be experimented 
with by the Municipal Council, one on the system of the 
moving platform at the Paris Universal Exposition in 1900, 
where three or more tracks move side by side at speeds 
increasing from one to the other, and the second system 
upon the principle of a single track that accelerates speed 
between the stations, where it slows down. The experi- 
mental platform will have a length of 60 m. Its cost 
will be close upon a quarter of a million francs, and the 
Council hopes to recuperate some of this cost by allowing 
the public to use it out of curiosity, for which a toll will 
be charged. Another experiment is to be carried out 
between Paris and one of the suburban towns with electric 
ears suspended from overhead rails. There is obviously 
a big field for the ingenuity of those who believe that they 
can devise new and economical transport methods, but 
whether many of them will come through the extremely 
arduous test of practical working is another matter. 
Nothing, for example, has been heard of the cars with 
air propellers running from overhead cables, which were 
to have been tested with subsidies granted by the Govern- 
ment more than a year ago. 


Naval Aviation. 


The Bill on the “ Naval Statute,’’ which was voted 
by the Chamber of Deputies, has been reported upon for 
the Senate by M. Henry Béranger, who has dealt fully 
with the reforms carried out by the Minister of the Marine, 
especially with regard to the general organisation and the 
defensive measures to be adopted with the aid of surface 
vessels, submarines and aircraft. The best defence, in his 
opinion, consists in an effective means of attacking the 
enemy before it can get anywhere near the coast, and this 
can only be done by a strong combination of air and sea 
forces, for which purpose the Senate is recommended to 
vote the credits required. These include a sum of 
19,600,000f. for the purchase of seaplanes and of 9,200,000f. 
for the creation of seaplane stations. The Minister of the 
Marine has now presented to the Chamber of Deputies a 
project which amplifies the one incorporated in the 
“ Naval Statute,” whereby a much greater importance is 
given to the air defence. It is proposed to create on a 
peace footing fifty air squadrons, divided into five divisions, 
of which one will be incorporated in the fleet and the four 
others will be established at seaplane stations along the 
coast. There will be one central station, and on each coast 
a station and a number of aviation and balloon centres. 
The air force in time of peace will be made up of fourteen 
battalions of aviators and two of balloonists. A heavy 
expenditure is being made upon the development of 
military and naval aviation, which is coming to be regarded 
as the first line of defence, and every assistance is accorded 
to those engaged in research work, with the object of 
improving upon existing machines and of striking out 
upon new departures in flight. The two helicopter machines 
which are being experimented with have so far given no 
practical results. They rise unsteadily from the ground 
for a few feet, and can be made to move in a horizontal 
direction, but they have been unable until now to go 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are pri in italics 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Ch y-lane, W.C., 
at le. each. 

The date first given is the date of ’ 
at the end of the abridgment, is the 
complete Specification, 
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DYNAMOS AND MOTORS. 


196,726. February 8th, 1922.—ImMPpROVEMENTS RELATING TO 
CommuTatTors FOR DyNAmo-ELEcCTRIC Macuines, Isaac 
Newton Whit ith, of Moret enue, Stretford, Man- 
chester, and the Metropolitan-Vickers Electrical Company, 
of 4, Central-buildings, Westminster. 

A bar A is drawn or extruded with a longitudinal groove B 
at the top and a dovetail portion C at the bottom, and is cut into 
lengths suitable for commutator segments. The segments so 
formed are either pressed into a central hub D of insulating 
material having notches or recesses E in its periphery corre- 
sponding with the dovetail portions F, the hub having been 
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previously expanded by the application of heat to admit of 
ready insertion, or the segments are assembled in a jig and the 
hub D of insulating material is moulded round the segments. 
After assembly the commutator is centred in a lathe and a 
portion of the external periphery is turned off to leave each 
segment with a grooved radial projection or neck G for the 
reception of the end of an armature conductor. As shown, the 
dovetail portions of the segments are formed with circular arcs, 
thereby facilitating the construction of the jigs and dies used in 
manufacture.—May 3rd, 1923. 


196,688. January 26th, 1922.—ImPRovEMENTS IN AND RELATING 
To THermMionic VALVEs FoR WIRELESS TELEGRAPHY AND 
Te.ernony, Lionel George Preston and Henry George 
Hughes, both of H.M. Signal School, Naval Barracks, 
Portsmouth ; and Stanley bert Mullard, of 71, Standen- 
road, Southfields. 

This invention relates more particularly to thermionic valves 

with silica envelopes, and its object is to facilitate the repair 

and reconstruction of these valves. The anode A is supported 

in insulating cups C, one cup C being formed on the tube J, 

through which the exterior lead H comes to the seal D, The 

cups C may be attached directly or through other supports to 
the walls B of the valve, and may be formed on tubes or rods 

The cups C at one end of the valve are hollowed out to hold the 

anode supports and to allow for the expansion of the valve parts. 


larly to coils for use in wireless signalling instruments. The 
object of the invention is to enable inductance coils to be pro- 
duced cheaply, to possess increased mechanical strength and 
reduced high-frequency resistance and self capacity. Each 
inductance coil consists of a pair of cheeks A B, which may be 
stamped from vulcanised fibre. Each of the cheeks has stamped 
in it nine radial slots; but the number may be varied. The 
radial slots extend down to a centre piece C consisting of a 
pre ny mv of insulating material serving to bold together the 
cheeks during winding. A layer of wire with the turns suitably 
spaced is wound upon the centre piece C, and then one by one 
spacers such as D are placed in position. The spacers are rect - 
angular strips with a head F at each end separated from the 
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main part of the strip E by narrow necks G. The radial slots 
are wide enough to allow the strips E to be passed through 
them when the latter are turned so that their larger dimension 
| lies along the slot. When the head portions F are passed 
through corresponding slots in the two cheeks A B the strip is 
| turned through a right angle so that its larger dimen- 
sion lies at right angles to the direction of the slot. In 
this position the corresponding slots in the two cheeks A B 
accommodate the neck portions G, and the strip D therefore 
holds the cheeks firmly spaced apart and also holds them 
together, preventing them from spreading. When a complete 
ring of spacers is placed in position the winding goes on to form 
@ second layer around these spacers; then a second ring of 
spacers is placed in position and another layer wound. The 
winding is clearly seen at H.—May 10th, 1923. 





TRANSMISSION OF POWER. 


197,001. February 2nd, 1922.—ImMPROVEMENTS RELATING TO 
E.ecrriciry Surry Systems, Siemens Brothers and Co., 
Limited, of Caxton House, Tothill-street, London, 8.W. 1 ; 
-_ Henry Gurney Wood, of 40, Beech Hill-road, Eltham, 
8.E. 9. 

This specification describes an arrangement for indicating 
whether a feeder or distributing cable or a portion thereof is 
carrying more or less than the permissible current. The upper 
drawing shows a section of a three-phase cable with main con- 
ductors A BC and auxiliary conductors D E. At the central 
station end of the cable the auxiliary conductors are connected 
to a resistance measuring set, whilst at the far end they are 
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It is usual to connect the internal lead to the anode at a point F 
near to the seal, with the result that on opening the valve the 
seal at part D is frequently factured and destroyed. In accord- 
ance with this invention the internal lead E for the anode is 
carried up the side of the anode and attached to the anode or 
the anode support at a part—G, for example—remote from the 
anode seal D. To open the valve for repairs or reconstruction 
the opening is effected at a suitable place near or above the part 
G, so that the junction of the internal lead E and the anode at 
end G may be severed and the anode easily removed.—April 
26th, 1923. 


197,140. March 23rd, 1923.—ImPprovemeENtTs IN INDUCTANCEs, 
Andre Onwood, of 30, Hambledon-road, Southfields, 8.W. 18. 








through any of the simple tests that have been set them. 





This invention relates to inductance coils and more particu- 





provided with rid 
positioning an artic 
a frame D in which drills are mounted, the 
the apertures by clamping devices F. The drill chuck is rotated, 
advanced and retracted 
operated by compressed air, which is under the control of a 
multiple-way cock H. Each drill has a connection J for supply- 
ing motive power for rotating the drill chuck, and a connection 
K supplying motive power to the arrangement for advancing 


























D 


| 


connected together. A single auxiliary conductor may be 
embedded in the cable and a separate insulated conductor may 
be used as a return. The lower diagram shows a scheme in which 
a bank of cables A has a central station B in a common channel, 
some of the cables going to a sub-station C and others to a sub 
station D. As the cables are likely to heat up more between the 
central station B and the point of divergence E, the auxiliary 
conductors may be joined together in a test box at E and be 
connected to the resistance measuring apparatus at the central 
station B.—May 2nd, 1923. 











MACHINE TOOLS AND SHOP APPLIANCES. 
196,790. April 4th, 1922.—-ImprovemEenTs In MULTIPLE 
DRILLING AND GRINDING APPARATUS FOR STANDARD Jons, 
George Hey, of 50, Orchard-road, St. Margaret’s-on- 
Thames, Middlesex, and Frederick George Matravers, of 

Ivy Bank, Hart-hill, Luton, Bedfordshire. 

The accompanying drawing shows a multiple drilling apparatus 
in accordance with this invention. The bed-plate is 
s AA and a boss B for supporting and 
C to be drilled. The bed-plate also supports 
drills being held in 


by suitable means. The drills are 
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or retracting the chuck. With this arrangement all the drill 
ehucks can be set simultaneously in rotation by moving the 
cock H to one position, simultaneously advanced and retracted 
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hy further adjustment of the cock, and the rotation can, of course, 
be continued or stopped as desired. January 4th, 1923. 


MOTOR CARS AND ROAD TRAFFIC. 


197,190. May 6th, 1922._-IMPROVEMENTS RELATING TO IGNITION 
MAGNETOES FOR INTERNAL ComBUsTION ENornes, Harry 
Lucas and Joseph Howard Chambers, of Great King-street, 
Birmingham. 

This invention relates to improved operating mechanism for 
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magnetoes of the oscillatory type. A stiff and closely wound 
spiral spring A is arranged as shown. The spring extends along 
the top of the body of the magneto to the rear, with its axis 
situated parallel with the axis of rotation of the armature. At 
its rear end the spring is engaged by the upper end of a lever B 
secured on the projecting end of the armature spindle C, the 
upper end of the lever being bent over, cranked or provided ‘with 
a lateral projection terminating in a ball end, which enters the 
adjacent portion of the spring for effecting the required con- 
nection. The outer face of the boss of the lever is formed with 
a pair of shallow broad slots D at right angles to each other, 
and in these are placed a tee-shaped end E of a tappet member F. 
The latter and the lever are secured together and to the arma- 
ture spindle by a nut. Motion is imparted to the tappet by any 
convenient rotary member. When the member strikes the tappet 
member F the lever B and spring A are moved from the norma! 
position carrying with them the armature, and when it leaves 
the tappet the spring and lever are permitted to return and 
impart the required rapid movement to the armature.— May 
10th, 1923 


MISCELLANEOUS. 


196,687. January 26th, 1922.—IMPROVEMENTS IN OR RELATING 
ro Concrete Castnes For STRUCTURAL STEEL AND OTHER 
Mempers, Ernest John Logan, of 104, High Holborn, 
London, W.C. 1 

This invention relates to concrete casings for steel and other 
members in building construction, and it refers to that class of 
construction wherein there are combined with flanged beams 
fireproof blocks extending along the webs of the beams and 
forming a fireproof protection therefor, and also hangers pro- 
jecting below the beams for the purpose of supporting the 
ceiling. The hangers engage the flanges of the beams and are 
retained in position by the fireproof blocks, which are cham- 
bered out to accommodate them, whilst, in other forms, they do 
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not engage the beams, but instead are moulded into the blocks 
s0 as to become an integral part thereof. The object of the 
invention is to provide an improved construction, and to this 
end it comprises pre-cast concrete blocks adapted to enclose the 
whole, or a portion, of the steel or other heam or member, and 
provided with cavities for the free reception and operative 
engagement of the hangers designed to support a floor, ceiling 
or other centering. In the drawing, A is a rolled steel joist ; 
B and C are blocks adapted to enclose the lower flange and a 
part of the web F, and DD are blocks per a ae on the 
blocks B and C where the steel joist is of great depth. The blocks 
B may be secured by bolts E, which pass through the web F. 


: : { 
engage for supporting centering on which to form the floor or 


ceiling. The bleecks B and C may be reinforced in any suitable 
manner, as, for instance, by bent rods H and longitudinal rods J. 
The blocks B and C may be splayed or have interfitting ends, as 


shown,—A pri! 26th, 1923, 
196,550. December 28th, 1922.—IMPROVEMENTS IN PUT. 


VERISERS FOR Coal AND THE LIKB, Babcock and Wileexr, of 
Oriel House, Farringdon-street, B.C. 
Pulverisers for coal and other materials suffer from the dis- 
advantage that they generally consist of a two-part casing 
which is very difficult to make tight, 


explosions may be caused. 
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this disadvantage is avoided by making the pulveriser of a one- 
part drum-like casing, in which the whole pulverising system is 
inserted so that it is quite tightly sealed around its periphery. 
The fuel inlet is at. One end A and the fan at the other end B, so 
that the points which are in communication with the outside 
atmosphere are exposed to a partial vacuum.—A pril 26th, 1923. 


196,706. February Ist, 1922.—IMPROVEMENTS RELATING TO 
Piuc Cocks, Robert William Leach, of The Audley Engi- 
neering Company, Limited, of Newport. 

On the outer side of the packing of the cock described in this 
specification is a metal ring A, which is chamfered in the same 
way asthe packing. The ring A is held in position and is pressed 
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on the packing by a spiral spring B, which is held in position by 
a cap. Rotation of the packing is prevented by corrugations 
on the ring X. To enable the packing to be renewed when the 
cock is in use a stud C is inserted through a gland nut D and 
packing E.— May Ist, 1923. 








Roya Instrrution.—-A general meeting of the members of 
the Royal Institution was held on Monday afternoon, June 4th, 
the Duke of Northumberland (President) in the chair. It was 
announced that the Managers had elected Sir William Bragg 
Fullerian Professor of Chemistry, Director of the Laboratory, 
Superintendent of the House, and Director of the Davy Faraday 
Research Laboratory. The thanks of the members were returned 
to Dr. J. J. 8. Rowe for his donation of £1 to the fund for experi- 
mental research. The secretary reported the decease of Pro- 
fessor E. W. Morley, an honorary member of the Institution, 
and a resolution of condolence with the relatives was passed. 
Mr. G. E. Gask, Mr. John Lister, Mr. P. Ainsworth Means, Mrs. 
Robert Mond, Mr. F. C. Oldfield, Mr. Edward Talbot Paris, 
Sir Frederick Rice, Mr. C. M. C. Rovsing, and Mr. W. 8. Rown- 
tree were elected members. 


Tue InstiTuTION OF ELecrricat Encinerrs.—The Council 
of the Institution of Electrical Engineers has awarded the follow- 
ing premiums for 1922-23 :—The Institution Premium, value 
£25, to the late Dr. G. Kapp for his paper on “* The Improvement 
of Power Factor”; the Ayrton Premium, value £10, to F. 
Creedy for his lecture on “ Variable-speed Alternating-current 
Motors without ae — the Fahie Premium, value 
£10, to Dr. Nichols for his lecture on “‘ Transoceanic 
Wireless Telephony ” ; the John Hopkinson Premium, value 
£10, to J. Rosen for his paper on “‘Some Problems in High- 
speed Alternators and their Solution "’; the Kelvin Premium, 
value £10, to 8. W. Melsom and H. C. Booth for their two papers 
on “ The Efficiency of Overlapping Joints in Copper and Alumi- 
nium Bus-bar Conductors” and “ The Rating of Cables for 
Intermittent or Fluctuating Loads ”’ ; the Paris Premium, 
value £10, to J. Caldwell for his paper on “* Electric Arc Weld- 
ing Apparatus and Equipment”; and extra premiums, value 
£5 each, to L. Breach and H. Midgley for their paper on “‘ The 
Drive of Power Station Auxiliaries,’ to Dr. F. T. Chapman for 
his paper on “‘ The Production of Noise and Vibration by Certain 
Squirrel-cage Induction Motors,’ to A. T. Dover for his paper 
n ‘* A Universal Chart Method of Calculating Starting Rheost ats 
for Direct-current Motors,” to P. J. Robinson for his paper on 
“The Maintenance of Voltage on a Direct-current Diseribution 
System by means of a Fully Automatic Sub-station.”’ , Wireless 
Premiums: A premium, value £10, to Dr. N. W. McLachlan 
for his paper on “The Application of a Revolving Magnetic 
Drum to Electric Relays, Syphon Recorders and Radio Trans- 


so that dust is always | 
escaping into the surrounding space, and consequently coal dust | 
In accordance with this invention | 


Forth -oming Engagements, 


Secretaries of Institutions, Societies, &c., 
notices of meetings inserted in this column, aré requested to not 
that, in order to make sure of its insertion, the necessary informal: 
should reach this office on, or before, the morning of the Wednesday, 
of the week preceding the meetings. In all cases the TIME an:/ 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 

|  ILystrrvtion or Cuemican Enernerrs.—-The Engineers’ Clu! 
| Coventry-street, W. | Annual corporate meeting. Pape: 
| Industrial Oxygen,”’ by Mr. T, C. Finlayson, 5 p.m. Informa 
} dinner, 8 p.m, 


| lIystrrution or Exscrraica, Enoingers. — Conclusion 
| Summer meeting at Manchester. For prograrame see page 322 
Roya. Instirwrion or Great Barraw.—-Albemarle -st rec 

| Piccadilly, W. 1. Discourse, Jewels of the Renaissance,”’ | 

Miss Joan Evans. 9% p.m. 

| SATURDAY, JUNE @ra. 

| Nortu oF ENGLanp Insrirute or Minine ann Mecuann 

ENGINEERS.-—Newcastle-upon-Tyne. Papers ; The Permia 

Formation in East Durham,” by Mr. W Wood; “* Vertien 

| and Lateral Variations in the Composition of Bituminous Co 

Seams,” by Professor Henry Briggs. 2 p.m. 
Opticat Socrety.—-Visit to the Royal Observatory, Cree: 

wich. 3 p.m. 


TUESDAY tro THURSDAY, JUNE l2ra ro l4rn, 


| INSTITUTION oF Mininec ENGINEERS 
| Glasgow. For programme see page 563. 


Summer meeting 


THURSDAY, JUNE l4rs. 


InstiTuTION oF Locomotive ENGINEERS: MANCHEST? 
Centre.—-Visit to the Liverpool Overhead Railway and to thy 
new works in connection with Gladstone Dock. Meet at Jame 
street Station, Liverpool, at 2.30 p.m. 

OpticaL Society.—Imperial ( College of Science and Tecl 
nology, South Kensington, 8.W.7. Ordinary general meeting 
7.30 p.m, 

} vem . . 
THURSDAY to SATURDAY, 

InsTITUTE OF TRANSPORT 

For programme see page 560 


JUNE lé4ta to lérn. 


Summer meeting at Sheffield 


FRIDAY, JUNE 15re 


Rattway SiGgnat ENGineers. Visit t 
Signal Works at Reading. Leav: 


INSTITUTION OF 
Great Western Railway 
Paddington 9.45 a.m 

Roya InstirvutTion oF Great Brrrais._-Albemarle-street, 
Piceadilly, W Discourse The Life History of an Alpha 
Particle from Radium,” by Sir Ernest Rutherford. 9% p.m. 


FRIDAY axp SATURDAY, JUNE 151tH anv 1l6érn 


INSTITUTION oF MunictrpaL anp County ENGINEERS 
Fast Midland District meeting at Skeaness 


SATURDAY 


INSTITUTION OF RaILWAY SIGNAL ENcineers. — Visit 
signalling installations at Wembley (Metropolitan and Great 
Central Railway). 


JUNE l6rn. 


TUESDAY, JUNE 19rua. 
INSTITUTION OF HEATING AND VENTILATING ENGINEERS, 
Grand Hotel, Folkestone. Summer meeting. 9.30 a.m. 
THURSDAY anv FRIDAY, JUNE 2ist ann 22ND 


NEWCOMEN Society Summer meeting at Rochester. 


MONDAY ro FRIDAY, JUNE 25rxn to 29TH 


INSTITUTION OF MecHanicaL ENGINEERS 
at Glasgow. For programme see page 615. 


Summer meeting 


MONDAY to SATURDAY, JUNE 25ru ro 30rn. 
INTERNATIONAL AiR Conrerence.--At the Institution of 
Civil Engineers, Great George-street, 8.W. 1. For programme 
see page 587. 
WEDNESDAY to SATURDAY, JUNE 271TH ro 30rn. 


INSTITUTION oF MUNICIPAL aND County ENGINEERS. 
Summer meeting at Leeds, For programme see page 534. 


MONDAY to WEDNESDAY, JULY 2xp To lits, 


INTERNATIONAL NavicaTion ConGress.—At the Institution 
of Civil Engineers, Great George-street, 8.W. 1. For programme 
see page 588. 


WEDNESDAY ann THURSDAY, 
Berrish Waterworks AssoctatTi 
Cardiff, For programme see page 565. 


JULY 428 Any Stu. 


n.—Summer meeting 














LAUNCHES AND TRIAL TRIPS. 


geared turbine steamer; built by Camme “ll 
Laird and Co., Limited ; to the order of Alfred Holt and Co.'s 
Blue Funnel Line; dimensions, 517ft. 9in. by 62ft. by 39ft. 
Engines, twin screws, actuated by single reduction geared tur- 
bines of Brown-Curtis type, pressure 220 lb.; constructed by 
the builders ; trial trip, May 15th. 


K1ILNsEA, steel screw steamer ; built by Irvine's Shipbuilding 
and Dry Docks, Limited ; to the order of W. Brown, Atkinson 
and Co., Limited ; dimensions, 389ft. by 51ft. 3in. by 27ft. 3in.; 
$300 tons deadweight. Engines, triple-expansion, 26in., 42in. 
and 70in. by 48in. stroke ; constructed by Richardsons, West - 
garth and Co., Limited ; launch, May 16th. 


NARINGA, geared turbine steamer; built by William Gray 
and Co., Limited; to the order of the British India Steam 
Navigation Company, Limited; dimensions, 45}ft. by 57ft. 
by 32ft. l0in.; 10,600 tons deadweight. Engines, single-screw 
double-reduction geared turbines, pressure 225 1b.; constructed 
by the builders ; trial trip, May 17th. 


MEDON, motor cargo vessel ; built by Palmer's Shipbuilding 
and Iron Company, Limited, to the coe of the Ocean Steam- 
ship Company, Limited; dimensions, 423ft. by 52ft. 3in. by 
32ft.; 8000 tons deadweight. Single-screw driven by an eight- 
cylinder four-stroke cycle single-acting Diesel engine; con- 
structed by Burmeister and Wain ; trial trip, May 24th. 


SARPEDON, 





mitting Keys”; a premium, value £10, to E. B. Moullin for 
his paper on “ A Direct-reading Thermionic Voltmeter and its 
Applications”; and extra premiums, value £5 each, to Pro- 
fessor C. L. Fortescue for his paper on * The Design of In- 
ductances for High-frequency Circuits,’ and to J. Hollingworth 
for his paper on “* The Measurement of the Electric Intensity of 





Holes G are provided in the blocks C in which hangers freely 


Received Radio Signals.” | 


Crry or EastBourne, steamer; built by Wm. Gray and Co., 
Limited, to the order of the Ellerman Hall Line, Limited ; 
dimensions, 422ft. by 54ft. 2jin. by 31ft. 5in. Engines, triple- 
expansion, 24}in., 42}in. and 74in. diameter by 5lin. stroke, 
pressure 225 1b.; constructed by the builders; trial trip, May 
25th 





desirous of having 
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